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Original Articles and Clinical Cases, 


ON DISTURBANCES OF SENSATION WITH 
ESPECIAL REFERENCE TO THE PAIN OF 


quently ynpanied by more 
ial tenderness. But in this 
! [ ne ted all pain and tenderness 
d the area of the first dorsal 
Ih tl } nt pape [ intend t treat of similar 
ve 1 level, and to describe the situation 


1 and neck produced by 


literature has grown up around the subject 


! from the earliest times up to the 


I I t every case the ol rver bas noted the 

which 1 iach was referred and has sub- 
classified t bservations so obtained according to 
lisease from wl the patient might be suffering If | 
ppear t l ect thi nass Ol Observations my excuse 


, : , : 
be that 1 y m tly relate to the ] sition of the pain. 
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in man 
tende) are 
branches 
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[ attempt to map out the distribution of the fifth nery 
by observing the results p xluced by destroying its | ne! 
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To facilitate reference, the follow Indications 1 y be 


found useful by those interested in special departments, 
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the nose. At the level of the eyebrow it ex 
$ to 1 inck (2 


head. 


to 2°5 em.) trom the 


A downward flap occupies the sid 


] 1 
il}ie mnd ends 


hn iddl 


line of the 
The pain 1s said 
forehead,” and 


middle line , oT 
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This but rarely occurs alone 


‘the head (c/. fig. 33), but is ¢ 


erence from the thoracic 
quently in iritis, and, in con 


area, In glaucoma. 








ear, and 


anterior portion 
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Parietal. 


This area lies over the parietal eminence The ante 
border corresponds roughly with a line drawn vertically fi 
the insertion of the one ear to that of the other. Its 
posterior border is roughly formed by a line making an ai 


of 45° with the vertical line from ear to ear Thus, if t j 


distance from the occipital protuberance to the root 

nose be from 133 to 15 inches (34 to 38 em.), the ant 

limit of this area lies from 7 to 8} inches (about 15 to 22. 
behind the root of the nose, and the posterior border al 


31 to 4 inches (9 to 10 cm ubove the ecipit ul protuberal 
[t extends downwards towards the upper part of the ea 
occasionally seems to involve its extreme upper po 
(fig. 6 
[ts maximum point lies over the parietal emin 
slightly to on side or other of the middle lu 
When pain is present over this area the patient 


hand over the parietal eminence 


but hever vlon Thus Its anteri1o poraer can 
determined when its presence is due to di 


lower part of t] stom ich or some slmilar VISCé | | 





ecreaset 


ary signs on the right side, some rales were heard at the left bas 
She improved, but then had an increase of signs at 


nereased shortness of bre ith. 


base with 
She the: 


complained of pain in the left side associated with 
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superficial tenderness over the eighth and ninth dorsal areas on 








She also complained of parietal headache associated with the 


scalp tenderness shown in fig. 6. 





Occipita 


his area hes in the up between the p ysterior border of 


parietal area 1n front of it, and the occipital protuber- 
unce. It is roughly oval extending for almost 2 inches 


5 em.) to the right or left of the middle line (fig. 7 







The maximum of this area lies just above the occipital 






protuberance, and a little to one or other side of the middl 
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When this area is affected the patient complains of pain 
over the upper part of the occipital protuberance just al 
the horizontal level of the ears. 

Pain over this area is pi ictically uWways re ferred fi 
the abdomen excepting in those rare instances whi it is 
associated with lesions of the posterio rt of the dors 
of the tongue. 









To . 
On tl 
sp l 
Case 7.—Ernest P. (Victoria Park, Dr. Thorowgood), aged 23. 
April 21, began to feel very ill, and had pain in the left | 





\pril 22, he seemed so ill that he was admitted at once. 
He is a finely-built, athletic man. 
Tongue coated with white fur. Bowels not 
April 20. No vomiting. Felt sick, April 21 and 22. 
No physical signs in abdomen. Spleen not felt. Splenic 
dulness not increased. 
No abnormal physical signs in heart or lungs. 






open d sinc 










tween the poste rior border of the fronto-temporal, and the 
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cular, good stroke and tension. Respiration 10 to 12 in the 
No dysp1 I 
He complained of pain in the left iliac fossa and left loin. 


Marked superficial tenderness over the area of the tenth dorsal 


o yn the left sid 

Headache ‘‘ at the back of the head” with superficial tender- 
S pital cion a ig. 7 

ler the influence of calomel and _ saline purgatives his 
pain and t nd rness disappe al d, and he 

l by Ap 28 

R St) ul 

Seven areas hay yw been mapped out on the dorsal 
l belo passing on to the remaining’ areas 
vl ( ot . of this group deserve: 
( ns W vecasionally find that 
mn tl I t of the nose is tendei Occasionally 
listurbances of the thoracic viscera the bridge of 
Ss iar ast horizontal level of th ula nasi seems 


cted Now the downward flap of the fronto-nasal 


s not meet t middle line on the bridge of the nose, 
s more ov t lachrymal canal Thus L cannot 
thinking that front of the fronto-nasal area lies an 
portant, al idimenta y; patch which I shall eall 


Further evid r the existence of this patch will be 


1 
{ 


lduced later wh treat of herpetic eruptions of the face 


[his is a very easy area to define. It lies over the upper 
extending as far forwards as the lateral fold between 

» nose and the cheek. Its upper border is formed by the 
wer margin of the bony orbit. Its lower border is a 
irved ling ] ning a point on the cheek, close to the fold 
etween the ale nasi and the upper lip, with a point just 


sterior to the bony orbit. The apex of this area lies be- 
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anterior border of the temporal areas. At the level of the 
eyebrow the apex lies about 3 inches (7°5 cm.) from the 
middle line of the forehead (fig. o). 

To this area also belongs that part of the upper jaw 
which contains the bicuspid teeth, together with a portion 
of the hard palate. When it is affected from other causes 
than caries of these teeth (€.0., lesions of the eye these 
teeth may ache, and the hard palate in their neighbourhood 
may be tender. 

If this area is affected the patient complains of pain ove: 
that part of the cheek which lies over the upper jaw 

This area is sometimes tender with iritis or with ris 
tension in the vitreous chamber of the eye. It is, however, 
most commonly produced by caries of certain teeth of the 
upper jaw. 





Case 8.—Thomas B. (National Dental Hospital). 

Three weeks ago he suffered from great pain in the first 
tooth of the upper jaw on the left side. A aentist attemptec 
extract the tooth, but broke off the crown 


Ever since he has had gnawing pain in the pos n 
tooth, with pain in the left cheek. The | cheel els s 
whenever he touches it. The roof of the mouth on the af 


side also feels sore. 

Superficial tenderness over the cheek as in fig. 8. 

Both roots can be felt in the socket, and are intensely tend 
to the point of the probe. 

The eye is normal. No pain in the ear or tongue. 

Otherwise a perfectly healthy young man. 
where in the body. 
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\fter extraction the tooth was found to have been broken 
below the crown. The nerve in the roots was exposed, living 
and reddened. No per \dontitis. 
All pain and tenderness disappeared after removal of the 


* 
I 


toot. 


Mandibular. 
This area is also roughly triangular and lies over the 
coronoid process, the ramus, and part of the body of the 


lower jaw. Below, it extends as far forwards as a line 


dropped vertically from the external canthus of the eye. 
[he apex of the triangle lies about } inch (1 cm.) in front 
of the insertion of the ear. From this point the posterior 


1 


border dips back to include the tragus of the ear, and the 
swings forwards and downwards in front of the posterior 
border of the lower jaw. The anterior border of this area 
abuts on the posterior border of the maxillary area except at 
its lower portion (ig. ov 

[The maximum spot of this area lies about on a level with 

1 a little in front of the tragus of the ear. 

Che pain of this area is referred to the cheek, just in front 
ol the ear. 


This area becomes tender with disease of the last two 


molars of the upper jaw. 


pen hm 





) 
FG. 9. 


To show tenderness over the mandibular area of the face (Case No, 9). The 
tenderness was due to caries of the second molar tooth of the upper jaw. 


Case 9.—Eliza P. (National Dental Hospital), aged 24. 
She has suffered from pain, on and off, in the second molar on 
the left side of the upper jaw. 
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| 


In addition to the pain in the tooth she has an achin 


the face, mainly ] ISt In tront of the ear. 


o pa 


Superficial tenderness as in fig. 9. 
No pain in tongue or roof of mouth. No pain in th 
but just in front of th 


Not anx) ; lypically healt ly, red-faced girl N } 


after food No vomiting. No pain with menst 

The second upper molar on | sidk to D 
probe. No other t th react. 

After extraction, t pulp cl be vas 
and there was much sodden dentin jiving p 


root 


This area lies partly over the ramus of the lowe : 
partly behind its posterior border ts limits are best 
gathered from 1 lO. Posteriorly it runs wW 
mastoid, and hence superficial tenderness over this 
sive rise to fictitious ‘‘ mastoid tenderness. The lobul 
the ear 1s also tender. The anterior border of this a : 
in front of the lobule, but does not include the t IS ¥ 
belongs to the areain front (mandibulai W] | 
affected the n tus, especially the posterior } 1 
intensely tend und the insertion of an a l spe 
sive much pain 
When this portion of the skin is tender there is 
tenderness, as a rule, over the edge of the toneu This 
strip on the tongue is about a centimetre in breadth, and 
comes forwards to within one to one and a half centimetres 
of the tip. (Vide p. 419. 
The maximum spot of this area on the surfac 
head lies just behind, and below the angle of the lowe 
A second most important maximum lies in the <ternal 
auditory meatus 
The patient complains of pain in the ear (‘ earach 
and of pain “just behind the jaw.’’ Hence arises_ the 
habitual complaint of pain in the ear with affections of th 
tonsils, side of the tongue, and molar teeth of the lower jaw. 
[t also explains the pain in the ear so commonly met with 
in diphtheria. 
This area is frequently present in affections of the ear, 
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tonsils, tongue and teeth, and it is one that is hable to lead 
to many errors in diagnosis. I have seen the membrana 


tympani perforated without relief, when the fault lay in the 





'T 
\ | 4 1 Ty ‘ 1s 
( LU, i Ra \ atl ul D bi riospital), aged oV 
She pl p pain in the ear and under the right 
ihe | Ww aches, ca ti iobule of the ear has 


been obliged to remove the ear- 


She als plains that the right edge of the tongue is 
LD) S111 S j MN LU 
‘he first | t vht side of the lower jaw reacts to 
} { } No her tet 
| 


No pain elsewhere in the head and body. No pain after 


\ extra pulp cavity was found to be fully 
posed t} pul} ] the crowh was dead, but the was a 
oc reddent 1 ner in each root. No periodontitis, 
\ week afterwards she was found to be absolutely free from 
] a t¢ i ess 


o pe rior Laryng al 


Below the hyoid area we come on to a territory of skin 


that is exceedingly hard to map out. For the proportions 
if the front of the neck between the jaw and the sternum 
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vary very greatly. Thus the nature of any area in this 
region depends on its relation to the surrounding skin 
rather than on actual measurements in inches from bony 
points. Moreover the skin of the neck is less sensitive than 
that of the face to all sensory stimuli. 

The area next below the hyoid is roughly triangular in 
shape. The apex of the triangle reaches posteriorly to thé 
level of a line dropped vertically from the posterior attach- 
ment of the ear. The posterior part of its lower border hes 
just behind the anterior border of the sterno-mastoid, and 
thence swings downwards and forwards to the level of th 
lower part of the thyroid cartilage. The upper border runs 
forwards from the posterior angle, and just laps up on to th 
extreme posterior border of the body of the lower jaw. It 
then skirts the fold between the chin and the neck, and 
seems to meet its fellow of the other side in about the 
thyro-hyoid space. From this anterior superior angle th 
base of the triangle curves downwards to meet the termina- 
tion of the lower border a little to one side of the middle 
line at the level of the lower border of the thyroid cartilag 
Thus, although of smaller size, this area is seen to bear 
a curious resemblance to the hyoid area in shape (fig. 11). 

[ pointed out that the hyoid area supplied the sides of 
the tongue. In the same way I believe the superior 
laryngeal area supplies the dorsum as far forwards as about 
3 cm. from the tip. 

The maximum point of this area lies just in front of the 
anterior border of the sterno-mastoid at the level of the 
pomum adami. 

If this area is affected from any cause whatever the 
patient complains that he has difticulty in swallowing. 

The pain is said to lie “ in the throat,” and the patient 
points to the situation of the maximum spot. 

Though anatomically a small area, and one that has 
been crowded in the course of development, it is still 
functionaily important. For into it refer the wisdom teeth 
of the lower jaw. and the posterior part of the dorsum of the 
tongue. 
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National Dental H spital), aged 20. 


n the wisdom tooth on the right side 
| Wel W 
Ne) | ilso co ipl ins of pa shooting down the anterion border 
5 ustoid ito the Oat 
d rficial tenderness as in fig. 11. 
Yo pain elsewhere. No headache. No pain after food 
~" ° 4 
iN pain 1 the ea 
The wisdom tooth re ts to the point ol the probe No other 
I) 1 LCI 
\fter trac I p Dp was found » be exposed by a@ cavity 
trating the whol crown oO! the tooth Pulp reddened, but 
\ 
o NO pel t 1s 


Inferior Laryngeal. 


In this area the tendency to elongation downwards, 
which was manifest in the superior laryngeal, becomes still 
re striking. The superior angle lies on the anterior 
border of the sterno-mastoid at about the level of the pomum 
udami. The upper border runs with a slight curve almost 
lirectly inwards to reach the middle line at about the 
crico-thyroid membrane. The posterior border runs along 
the anterior border of the sterno-mastoid to the sterno-clavi- 
lar articulation. It then bends a little outwards, forming 

1 small patch over the sterno-clavicular joint. The base of 
the triangle is formed by the middle line fig. 12). 


















The maximum point ol this area lie 


of the cricoid cartilage. 


especially su S atfect the vocal « 
them. The pa s said to be sit 
bord Ot tl : rl mastoid I l 
cartilac if this Lis tender the 
he has a feeln sil there was s 

thus the so-called ‘‘ globus n oO} 
a symptom of ( wniec dis 





At 30 he had a ther ttack ! col 

Sweated at n ont and wasted. hecovered 
well till November, 1892. He then ‘‘ea 
troublesome cou h, and two weeks later lost 
ill ever since, recoverl 
becoming worse agai 


brane swollen and cedematous. On th 


with a yellowish slough. 


border of the sterno-mastoid muscle a lit 


superficial ulcer. Left ventricular band ulcer 


October, 1893.—Condition of Laryna.—Epiglo 
slightly swelled and quite immovable. Aryteno 
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i 5 \ ( not 
to t S extent i appeared redd d ev ifter death The 
vid cart ' ile ted and nearly destroyed. There 
[t w ur ulceration of the lary) 
] s n WV l rel ence 
, i ud or ne 
ee P ; : 
I> } l ( S l LI ute ul 
1 two Sy thre tac 
; 
{ | | ] Fa 
41 
Waso-tavia 
| ipp lip, tip and under surta yt 


) L ¢ iS ) tn ( K, S ial bac 1 
lropped vy n the ext il canthus the eve 
IS ¢ un » describ 1 words, and can Dest 





mits of this area except 1n some cases OI Caries oI the teeth 


When present, the patient complains that his upper lip 





‘swollen and tender” and that the ‘‘ tip of the nose is 





re 





This area is associated with lesions of the respiratory 





portions of the nose, but under such circumstances is mostly 
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accompanied by the rostral, and frequently by the fronto- 
nasal areas. With caries of the teeth it may, however, 





appear alone. 





To show dk ; over t a i] f + oy 
The tendern was due to t f t ip} W. 
Case 13.—Stephen R. (National Dental Hospital), aged 21 
He complains of pain in the left upper canine and of p 
the face a little behind and above the level of the a ole t 
mouth. 
Superficial tenderness as in fig. 13. 
The tongue is not sore. Roof of mouth l sore, 
Left upper canine reacts to the point of the probe. No other 
teeth react. 
The canine was drilled and a living nerve was killed with 
arsenical dressing. Later the tooth was stopped and all } 


disappeared. 


Mi ita 3 


This area swings almost directly back from the angle of 
the mouth to a point in a line drawn vertically downwards 


from the external canthus ofthe eye. Thence it drops slowly | 
to a point on the posterior border of the body of the lowe | 
jaw, about 2} to 3 inches (6 to 7°5 cm.) from the middle 


line. It then runs forwards along the fold separating the 
chin from the neck. In front it does not include the lower 
lip or that part above the elevation of the chin (fig. 14 
When this area is affected the anterior 3 cm. of the 
tongue are tender, on the side aifected. 
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The maximum point of this area lies close to a vertical 
line dropped from the angle of the mouth. 
The pain is said to be situated over a point on the lower 





w close to a vertical line drawn downwards from the angle 

the mouth. This point lies close to the point where the 
mental nerve enters the superficial structures from below. 

This area is tender in connection with disease of the 


and of the incisor and canine 


Jf Xn. 
Ph WBE, 
(5 ‘~~ f= 
cv < , =z] 
QS ae 
~ (le 3 
| ~ a 


a 
my 





} 
© 
iss 
~ 
/ 
\ / 
14 
(( N j r 
} l4 Ada ¢ Nat il Dental Hospital), aged 30. 
For t days s S 1 from pain in front of the lowe1 
She points to a spot t below the angle of the mouth on 


cal 
Marked t l s t I cht side of the tip 
{ t gue as gy. 14 
’ , 
. 11n nt ght sid t é ja reacts ») Ul 
No pain « bod head longue 1 
-epting I I Ss ¢ ht side of the tip l nicn 
S » OD ) ( S¢ I tongu 3 
| \ tte extraction the root was found to ¢ yntain a living re ldened 
There was iss of sodden dentine over the exposur 


Thus I have now described a series of dorsal areas, a 
; of lateral areas, and two areas on the anterior aspect 
Ul lace. Below the mental area there are no anterior 
s, and the homologous portions in the neck seem to have 


ibled inwards and to appear on the tongue. 
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D. 





























7 he Areas ( f Ne k. 


Sferno-maste id. 


The upper portion of this area lies behind the ea 
over the insertion of the sterno-mastoid muscle, into t 


occipital bone, at the superior curved line. The des 

portion of the area lies over the sterno-mastoid and 

exactly follows the anterior border of this muscle. On 

front of the chest it reaches the uppel border of the se | ) 
rib. It covers the inner third of the clavicle and the sup 
clavicular fossa. The posterior border of this area sv 

away from the occiput, rapidly joming the anterior bo 

the upper part of the trapezius (cucullaris) muscle to e1 


the shoulder close to tl nner and ante ! Spe 


sh yulder joint. The lower border then rises waln to L} hit 
above the clavicl in the oute part Ot th supra-clay ll 
fossa. In this way a notch is formed between the ant 


angle, which is pulled down on to the chest, and tl 


angle, which is pulled down over the outer part « 
clavi le. This area can clinically | {UICKI aiverenit 
from the next area below it by its la basi-occl] 
and from the fact that except for tl tren 1) 
none of its territory can be seen tf 1 | nad (tf Ld 
One well-marked maximum lies r the hollow | 
the insertion of the trapezius (cucullaris) and of the st 
mastoid into the skull. A second maximum 
supra-clavicular fossa. 
The pain of this areais said to be an achi ** ove) 
neck and back of the head ”’ or 1s called ‘‘ a stiff ne 
This area is not primarily tender in US 
of the head or neck. But it 1s a very limp rtant area 
connection with pain due to disturbances of organs in 


che St. 





Case 15.—Joseph C. (Victoria Park, Dr. Lyon), aged 30. 

Was quite well till three years ago, when he ‘caught « 
after cold.” Since then has never been quite tree trom coug 
Sputum occasionally tinged with blood; not profuse. Has 
sweated at night for two years. Has been wasting for sey 
eight weeks. 
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eal abnorn 


e next day he complained of an aching fecling “as if he 
} 


bruised ’’ o1 Ul nt supra-claviculi r fossa, and 1 oht side 
h 


e neck. ‘his last for a week, and was as ated th the 

ficial tend ( wn in fig. 15. Sometimes this tender- 
s diminished ot, sometimes it was present as a full area. 
in November 15 and 16 the temperature did not fall 
99° F. (37-2° C.), and rose on the 16th to 101°2° F. (38-5 


He began to sweat profusely and ceased gaining weight. 
From this time rales were heard over the right back as low as 
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the angle of the scapula, and the signs at the right apex in front 


became more active. 
When he left the hospital on December 10 he had lost 2!Ib 
P 





















His temperature was ranging from 101° F. (38°3° C.) to 98 
(36°6° C.) in the 24 hours. His sl 
times. The signs were evidently increasing over the 


oulder was still painful 


upper part 
of the right lung. The left apex was quiet 

Thus I cannot help thinking that the pain and tendern 
shown in fig. 15 were due to a sudden increase in the activit 
the destructive changes at the right apex dating from Novemb 


15. 


Sterno-nuchal. 
The dorsal border of this area occupies from about th 
fourth to the seventh cervical spines. From about theseventl 
cervical spine, its lower border runs outwards and downwards 
to the spine of the scapula and covers the upper part of th 
trapezius (cucullaris) muscle. It sends a flap downwards ove 
the posterior aspect of the shoulder joint and then swings 
the shoulder, in the region of the acromion. From the ti) 
of the acromion it dips sharply downwards into the g 
between the deltoid and the clavicular portion of 1 
pectoralis. It descends on the arm to the level of the lowe: 
border of the pectoralis, and then rises to the front of the | 
shoulder joint, to end on the front of the chest over the thi 
rib (fig. 16). 

The pain of this area is said to lie over the shoulder joint | 
both in front and behind, and occasionally pain is produc 
when the patient moves his arm on the shoulder. No pain 
however produced by gentle passive movement at tl 
shoulder joint. 

This area of tenderness appears solely in answer to dis 


turbances in the thorax and abdomen, and is not affected | 





lesions of any organ of the head and neck. 











Case 16.—James C. (Victoria Park, Dr. Thorowgood), ag 
13, sawdust dealer. 

He has had many accidents in the 

June, 1893. Became short of | 


to Guy’s Hospital where clear fluic 







sourse of his work. 





( 
eath with a slight cough, wel 





ir 
l was removed from his chest. 
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‘+h outside nipple line. No pulsa- 


No thrill ; susp ion of dulness on 
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percussion 
Cardiac d ul ess yt 
murmur over upper part of sternum and second righ 


over upper part of sternum at level of 


space sometimes Col tucted to apex, but not heard 
Murmur heard in arteries of th :k. No diasto 
second sou l hea l over s l { Sp ;'- aa 
over apex beat good, first sound s p, full toned. 
Signs Of an old pleurisy at t rhnt bas Slig 
but otherwis sig t lu , 
longue cle Bowels co \ppetite good ; 


=] l l ] -~ 
1 ‘ 
Y as i aN - 
| St - l LI ~ 
which l t il > 5 
] 
b Low, tT ) Lt) 5 l \ l 


dorso-ulnar or area of t first d 
showed in my first paper, the upper gap, 


reference t 5 place, les betwy the st )-] 


and the first dorsal i below. 


§ 2. Herpetic Eruptions of the Head and N 


When discussing the areas of tender! ; on 
pointed out that they resembled th distributi 
zoster. As each tender area was described, an 1 
given to show the corresponding distribution ¢ 


eruption. ‘Thus zoster formed an interesting 


tion of the existence of areas having the likeness 


of the hyperalgesic zones I had described. 


On the neck and shoulders herpes still fol 


laid down in the first half of this ch upter. On the 


and scalp I do not think that these lines are ti 


but there is a greater tendency for the areas t 


groups than is the case on the body. On the 


tendency Is exagge 


wise a little diminished. Lo 
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first sight as if the lines laid down from the study of 


tenderness in visceral disease were set at naught. | 


Lf 


however, try and show that, if a considerable number 


d and carefully drawn, some order 
to app 
ly ‘ | } | 78 
results detal In t Cc n are based on 78 cases 
uses on the neck and 


elected cases on the 


l and beca I. 
‘he eruption yw he ! py 3 There is great 
to the hea yf ‘ the shaded areas on the 


SS UC 
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Slight conjunctivitis. ye has watered for the last two days. 
No ulcer on cornea. 

Last lower molar decayed. No other bad teeth. 

The next figure (fig. 18) shows an eruption that occupied 
the mid-orbital and fronto-temporal areas in addition to 
those in front. The posterior limit of the eruption was 2 
inches (5°5 cm.) from the vertical line joining one ear 
the other. 




























ase 18.—Hannah P., aged 6. J , 1893. 
Ja t) 5. She was a little hot and tl sty. I 
‘¢ feverish,’ and was given a “ cooling powd 
January 9. A few spots appeared over t forehead, 
below the border of the hair. 
Ja wy 10. The left eye began to s l the « 


came out on the temple. She vo ed two ti] 


morning and agaln in 
January 11. i to the eye ward und 7 | | 
Weakly looking 
Very marked ner the forehead ; vesicl 
several of them have raised, inflamed edges. The largest is situ 
| 






ated on the outer part of the eyebrow. There is so S 
and cedema of the anterior part « the scalp. Bot! ds 
swollen and cedematous. \ large vesicle is situated 
margin of the upper lid at about its centre, and ov ps 
the conjunctival surface. 
Conjunctiva reddened and injected. Corneaclear. No 
Iris clear, dilates well under atropine. 
The gland close to the lobule of the left ear is enlarged. 
January 14. <A tiny roughened pit is present on the out 
edge of the left corneo-scleral margin 





~~ 
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Occasionally the complete distribution of the first o 
ophthalmic division of the fifth may be marked out by 
rpes. I give a case (fig. 19) in which the eruption closely 

sponded to the distribution of the ophthalmic division 
fifth as determined by Sherrington and myself. 








yide chap. V. 
L 

, 

é 

Oa 
' 

\ 
‘ 
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ter part of the fronto- 
; (Case No. 19). 


ipply of the superior 


( 19.—Hannah D. (Royal Free Hospital, Dr. Sainsbury), 


ul ) 
U r 22. She began to suffer from pain up the nose, ove 
elid 1d left side of scalp. ‘As if very strong 
7-piast rag ge tire fles] om the bone.”’ 
24. Two small spots came out on upper part of fore- 
fel 
October 26. Eruption came out all over the area in fig 19. 


O oF. She was admitted into hospital. Well-marked 


esicles over the area the hgure. 
Chemosis Tiny elevated spot at outer corneo-scleral border. 
ti mucn swollen, 


Pistinct slight A 

Left optic disc red and injected, like that frequently seen with 
permetropia. Inner and lower edge cannot be clearly defined. 
Right disc normal. Differs markedly from the left dise. No 


T mperature October as: Morning, 98:4 F. (36°9 C.); 
ning, 101° F. (38°3° C.). October 28: Morning, 98°2°; 


vening, 100°8°. October 29: Morning, 98°°; evening, 98:8. 
After this the temperature did not rise above normal. 
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It will be remembered that when speaking of the areas 
of hyperalgesia on the nose I pointed out that if the fronto- 
nasal area be drawn on both sides of the forehead, a porti 
of the nose remains unatfected between the two descendi 
nasal limbs. Now this area is never affected alone in any cas 
of referred pain and tenderness. But in some cases of diseas 
of the nose, and in certain cases of tenderness associat 
with disturbances of the thoracic viscera, this gap seems 
be filled in. I was therefore forced to conclude that this 
patch on the front of the nose formed the extreme anterion 
portion of the dorsal areas of the se lp. 

Now in many cases of frontal herpes the whole of t 
nose to the middle line is covered by the eruption exceptir 


over the ala nasi, and under surface of the tip (fig. 18 
Thus here again we see sions of thi presence Ol rost | 
area. 


I have no case showing the te mporal a 
but I give one (fig. 20) in which this area appeared 


herpes around the upper lip 





al , 
To show an herpetic eruy ! t por und na 1 


(Case No. 20). 


Case °90.—George M. (U.C.H., M Barkei ), age d 55. He 
was admitted November 1, 1892, for urethro-rectal fistula 
Bougie passed occasionally. 

November 13. No. 7 French bougie passed without difficulty 
Followed by rigor. Temperature rose to 102°8 F. (39°3° C.). In 
the evening sudden pain in left leg below the knee. No pulsation 
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al 


arteries of left 








ber 17. Herpes « e out over the temporal region and 


Chis ca is publis 1 in full by Mr. Barker in the Brist 


22 

Py : | 
= \ 
Yi A \ 
aa ae 


{ 1 i) ; 
l 112 
Case 21.—Rose ( 6 
9 s] Lill. She complained that her throat was 
| \ e and ate hardly ything She was very hot at night. 
10 vomited. Still took not ing to eat. ( ynplaining 
\t three p.m. the eruption began to 
| ] 
( 
j ) | } Lows t lines iv ZY) 
She has ( ewhat sembiing whooping 
( l plens a bis a € p sel L 1 the chest. 
The next area is the sterno-mastoid, shown in fig. 22. 


All its characteristic } ints ue well marked; the large 
sub-occipital flap, the outer part over the shoulder, and the 
inner part over the supra-clavicular fossa are all well shown. 
It is noteworthy that this area always sends a small 

















378 ON DISTURBANCES OF SENSATION 


anterior portion to a point on the cheek just below the ear. 
This anterior flap is too small to be recognised clinically in 
the corresponding area of tenderness, but I cannot help 
thinking that I have more than once detected signs of its 


presence in cases of phthisis. 


5 7h, 





To sl ; 
22). Compa Lo 
Case 22 Daisy B., aged 6, Octol 24, 1891. 
For some days she has been complaining of pain ext 
from the left ear into the neck. To-day the first spot herpes 
came out over the first intercostal space and ( l I 
October 25, the spot in the supra-clavicular fossa appeared. 
October 27, the eruption came out fully 


No couch. No si ns in lungs. App tite go l. B wels open 
daily. 

Next below the sterno-mastoid comes the sterno-nuchal 
area (fig. 23 





To show an herpetic eruption occupying the sterno-nuchal area (Case No. 
23). Compare fig. 16. 
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9 i 


3.—Francis W., aged 20. 
] 21,1891. He felt a burning pain in his left shoulder, and 


intion began toe > out over the posterior aspect of the 


yuld int. lh vdvent of the eruption was not preceded by 


ul signs in the chest. Bowels regular. 


[These two areas are particularly prone to occur together 


eeasionally t eruption occupies in addition the 


We have now 1 hed the limit of the areas over which 
lerness 1s present with referred pain. Thus the upper 
p, occupying the greater part of the arm, would be terra 
ynita but for herpetic eruptions. For whilst the lower 
ituated over the leg, could be approximately filled in by 
lady Ol ! lesion rT the spinal cord, such lesions 


ng to their fatal nature, too rare to enable us to fill in 


Herpes of the up) limb is rare and frequently imperfect. 

1 the course of th years [ have succeeded in collect- 
most complete series of cases. The one missing area 
series 1s supplied by a case reported by Pfeiffer. Bya 


te series I mean cases in which what I take to be one 


is appeared alone. Thus I assume that many of the 


ning cases my possession represent eruptions that 
ipied more than one area and it may turn out on further 
id that the cas [ have selected as repr senting single 
Sin realty are mol x less ine mn pl te el Iptions. This 
i | can decid 


[he first area below the sterno-nuchal is still attached to 
pine, but the lateral portion is much pulled out so that it 


s; the front of the elbow on the radial side. It no 


longer runs up to the middle line of the chest (fig. 24 
( 94, Sopl M | 4%) 


The eruption came out October 19, 1891 She had ro pain 
1 wa nl t Since it has 
uit she has had an aching pain over the deltoid. It hurts 
tO raise hera ln. 
The extent of the eruption is shown in fig. 24. 
No pain on breathing or coughing. No signs in chest. No 
igh. Appetite fair. Bowels opened daily. 
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anterior surface to ap 


angle of the first area of 


axillary fold. But the anterio 


] 


to the radial side of the anterior axi 
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May 14, he became much worse. Vomited. Had been ‘ hot 
and feverish” for a day or two, but this became worse and it was 
thought that he was sickening for the measles. He complained 
that he could not move his arm. He held it by the side and 
would not use it for anything. 

May 17. Eruption came out (fig 26). The spot on the then 
eminence is covered with a large vesicle containing black flui 
(‘‘ blood blister’’). The top of the thumb is covered with con- 
fluent vesicles containing clear fluid. 


He suffers from chronic cough. Slight diminution of percus- 





sion note over right apex behind. Bronchial breathi go, increaset 
vocal resonance and a few rales heard over right apex. 
No obvious weakness of right arm. No paralysis of 


1 ' 
muscie or movement, He co npla ns, however, that movement 


paintul. 

The fourth area lies mainly on the back of the arm and 
on the hand. It hes more to the ulnar side of the arm tha 
the area | have just described. On the front of the forearm it 


swings from the radial side of the elbow to the ulnar sid 


J 
—_ TTT 


hee 3 
mal 
cm \ 


a 





To show an eruption « : 
cervical segment. (Reproduced from Pfe 


upying what I believe to be the area of the eight! 








LT -——_— + - —---ererrn— OO 


leaving 


LiCc. 


, 1 
back ol 


AND 


the 
It occupies 


‘the hand 


an | 


extreme 


t 
t 
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hand 
hand, the ulnar side of the 


| believe 


border of the forearm and 
palm of the 


of the 


] 
uihnal 


the whole ring finger. 


also affects the palmar surface of the index and middle 


fingers 


und the t 


nent of the cord. 


nal two joints of the little 


finger. 


case in my collection showing this area 
in combination with the two areas 

e a reproduction of a figure by 
rensprun ilso figures a case which 
rea, alt] uch it seems to have ¢ tended 
w this is the highest of the series ] 
pape H 28 is a reproduction of 


zap will represent 


This makes the sterno- 


1 Part 
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nuchal the fourth cervical, and the sterno-mastoid the third 






cervical seomental areas of the cord. 





Thus the gap on thearm appears to lie between the fourth 





cervical and the first dorsal secments., 






Herpes of 


The herpetic eruption on the lips that accompanies a cold 

















ora febrile ittack ec ynsists of small p pul , Which I m 
and fall off. It may occur time atter t 
position, is never widely spread, and in the characte 


its lesions does not resemble herpes zoster. f, however, \ 
a large number of cases of hereptic eruption t] 

examined, we occasionally find cases in which the erupt 

assumes the typical vesicular form nont bod 

are also some intermediate forms in which ne } 


be truly vesicular and another 

vanced beyond the papular stag Now, whe it { 

rule to find tha 

‘‘ febrile’ form (papular) of herpes, it is much | 

(in my experi nee very uncommon) to nd that } 

had two attacks of the true vesicular form on the 
Fic. 29 shows one of these cases in which the ei 

was truly vesicular. Thi te of the eruption is tl 

uncommonly occupied by the papular form, | 

the eruption consisted of large, clear vesicles on a reddened 


base, exactly like those on the body. 







The resemblance that the distribution of this erupt 
. — . ? 
bears to the tender area naso-labial shown in fig. 13 






nk yticeabl ; 







To show a true vesicular | 
of the face (Case No. 2 





ve 


1] 
GQ} has 
) 
9 
{ 
: 
b 
( 
i 
bod 
14 
l'} 
bal 
| 
Hype 
th + 
ht 
] 
i i 
1 } 
D1! l 
, 
i \ 


vering and cold, with aching 
1: ( uv yr sol , but 
he felt a bm ¢ and itching 
ly ! l it I ption 
T4 ] 
A 4 4 i yt y 
att r ( ip 
Che tongu 5 d. 
a id sl s ing 
lace tend i ect the 
mental ar { 14) in 
called her) of the ly 
toll I ps 
] 
r } } I ‘ i¢ L\ 
cu is line Thus 
d inf lary! | tend 
1} ? ar) ©) the 
l l th ti nier1ior 
il may be ipled with the 
4 , ' 
( I l, tl \ cn il 
rether, and I do not think 
1 r or inferior laryngeal 
} ] 
ea In the same wa Lhe 
reas may appear t etnel 
S tne temyj ral area to 


tendency to spread « 


Li¢ lace. 


retell 
There 


ver the whole of 


the maxillary, naso-labial, 
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§ 3. The form assumed by the Cervical Areas 


takes the form of a band running from the mid-dorsal to t] 
mid-ventral line. But this simple arrangement is modifi 
by the development of the arm. Passing from above doy 
wards, the modification produced by the coming limb app 
as high as the third cervical (sterno-mastoid) area. On t 
other hand amongst the areas of the trunk the arm m 
its influence felt as low as the fifth thoracic (subscap 
axillary). Thus at least ten areas are altered 
primitive band-like arrangement by the formation 
limb. 

Thus although I have chosen the sterno-mastoid (ce? 
area as my type it must be borne in mind that tl 
already bears the impress of the coming limb. Fig. 30 sl 
this area reduced to a rough diagram. It may be des 
as having a dorsal limb, a ventral limb and a third limb, t 
lateral flap. The angle formed by the junction of tl 


with the ventral limb may be ealled the cephalic! angel 





ical area 1s pl ictically « jual to tw 


in the third cer\ 
angles. The lateral flap lies opposite the cephalic 
and is the first expr ssion of the el inges pl duced b 
arm. 


In the sterno-nuchal area the ventral limb is 


attenuated. The dorsal limb is still strongly developed 
the lateral fiap has yust reached the arm 1n tl Lie I 


hood of the bicipital groove. 

The fifth cervical has lost its attachment to the ch 
and the ventral limb is represented by a portion on 
ulnar aspect of the upper arm. The summit or extre? 
ventral part of this limb is represented by a sp 
upper part of the anterior axillary fold. The dorsal In 
still of fair size, but is practically detached from the lat 
flap. This lateral flap is much elongated and reaches t! 
bend of the elbow. As the dorsal and ventral limbs ippl 


| 


' I choose this term in pl ft e)) 
fusion. For anterior to the comparative anatomist me¢ s nearer t 


the human anatomist nearer the ventral surface of the body. 


The typical distribution of a spinal segment to the ski: 


mate, the cephalic angle becomes more acute. ‘Thus in thi 
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sterno-mastoid (third cervical) area it is practically two right 
angles, whilst in the fifth cervical it has become an acute 


ngle. 


With each successive area the anterior limb becomes 


a 


smaller than the one above it, and in the sixth cervical area 


( ‘erv 10 ° 






Cerv. VIL 


areas from the 





In « eD res the dorsal, V t ventral portion of the primitive 
’ ‘ r f m t enter L, represents the lateral 
I y p nb and the posterior aspect ot 

ndex finger. Tl kin forming tl rea re supposed to bi 


stripped from the forearm and hand and spread out as a flat surface. 


VOL. XVII. 26 





) 
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is reduced to a small tag. On the other hand 


to the spine by a small dorsal flap. The great 
however, has taken place in the lateral flap, whicl 
downwards and reaches the wrist. 

The next area below, the seventh cervica 
attached to the spine behind, but still has 
dorsal limb. ‘The ventral limb is scarcely 1 
the cephalic angle has almost disappeared O 
hand, the lateral flap has become the most im) 


the area and supplies the thumb and radial sid 


hus, as we pass downwards, area by L, 
attachment to the chest rapidly disapp $ 
Th dorsal attachment becomes parated 


limb and finally disapp ws (at sey 


The behaviour of th lateral flay 
That of the third cervical (ste -Inastl l) hi 
aspect of th houldet nit That of t 
already 1 ched the rin | 


extreme upper part of the rin to tn a 
lateral limb of the third cervic 

of the lateral limb of the fifth cervical 
more towards the centre of the arm. | 
cervical lies over th centre of tl 

of the lateral flap of the seventh cervical 


and a portion of the radial sidk I thet 


with the disappearance of the ventral liml 
In? acuity of the ec phaeuc nel , one 1 p 
shifts gradually tewards the radial asy 

So far I have ouly att mpt d to hom 
areas on the arm from the third to tl 
order to understand the eighth cervical it will bi 


beoin from below and first consider the d 
fitth dorsal segment \s I showed 

area consists ofa coinp 
to front. But on the ipper or lie dw ts 


rising towards the axilla. This repres 





cervical still has a dorsal limb of considerable size 
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that this lateral flap differs from 


L 


aders will se 
third cervical in that it lies on the 


I 


rsal and ventral limbs of the band, 
» cervical areas was turned towards 


the thoracic areas, 
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affected by the limb, differs from that of the cervical areas 
in that the lateral flap appears on the side towards the h 
The position that was occupied by th« 
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now occupied by the lateral flap whilst the ang 


posteri yr or thoracic 


speak of th 


In the 


larger and reaches well up into tl} 
of the lateral flap of the fifth dorsal. 


fourth dorsal 


aspect « yf 


s angle as the thoraci 


the 


area the 


band. I shall theret 


The lateral flap of the third dorsal area reach 


and shows a tendency to becom 


flap whilst remaining 


ot its area. 


ceph tlic anel 


thoracic ang 


In the 
further. 


elbow, but still rem uns 1n ec 
over the p 
pletely separated as 1 patel 


spine of the scapula. 


In the 


forearm, and is separated from b 


portions 


notch betw 


flap on the 


The eig) 


ventral limbs, 


‘ond dorsal area 


first dorsal area, the 


in conn 
as we Saw wn 
the lower 


gradually reaches 


lateral flap has come 


nn 
Lill 


The dorsal 


Oovel 


f 


» remains of the 


» lateral flap 


and d eply cleft by the thoracic 


b th back at 
flap of the first dorsal area, bot! 
i 


the forearm. 


L have 


areas from two modifications of a simple band-like typ 

The areas the third 
modified by the devel ypment of a | 
side of the band, whilst the areas from the 


eighth cervical arise from a type with a lateral flap on t 


now traced the 


and lies to 


thes 


latera 


evolutio 


t } 


sched fi 
Witi ! \ 
1c) 
cervical reas 
ont angle 
Cc l Ss 
1 
aow l 
1 
n with ti 
mo has 


radial sid 
ul iro} 


all the 


seventh 


ral flap on 


headward side of the simple dorso-ventral band. 


cephalic 


fifth dorsa 
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cervical with its neighbour the 


J 


seventh cervical shows that the cleft in the former repre- 


nts a thoracic (posterior) angle, whilst the cleft in the 


| r represents a cephalic (anterior) angle. 
[he sensory areas on the uppe r limb have therefore been 
velo} l from priniit ve band-like arrangement by a pro- 
that could be represented by pushing the finger from 
below through a sheet of india-rubber. 
\s Herringham and Sherringtou have both pointed out 
r dis ition follo . different arrangement 
the most distal s 1ent of t limb (hand) is supplied 
th motor nerves which rise fl 1 the cord | r than 
tl Ss enterin th rm whilst the muscles of the 
ilder are suppl l by tl nerves which com Mt trom 
{ ighest level of the cord. 
t 1s interesting t notice that, iccording to Sherrinet yn, 
[ nignest 1 tt area which hows traces of the ec NIN 
b is the third cervical, whilst the lowest thoracic root 
‘ted by the presence of the arm is that of the fifth 
> In tl me way I pointed ont that, of my 
1ental areas, t third cervical (sterno-mastoid) was _ the 
I st to Show l lat l | flap d WwWhHW rds, whilst thie fifth 
wciec Was th t to show a definite lateral flap upwards 


S 4 . Ohnat exrtent do ties Lre ts overlap 


| shall deal with the question of overlap as a whole in 
ion. Here I shall only touch 
n that part of the question which Is « lucidated by the dis- 
tribution of the areas on the head, neck and arm. 

he distance betweena point on the skin over the temporal 

t of the frontal bone and the middle line of the fore- 
l, at the level of the eyebrow, varies to a compara- 

y small extent in adult human beings he areas on 
the forehead thus form a useful criterion of the amount of 


»verlap. [f the fronto-nasal area be tender its external 
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’ 7 7 7 4 ft 
border reaches some three-quarters Ol 
nd 


r lies about hi 


the middle line 
be tender its 


em.) from then 


lie 


ON 


they do so to the 


mental error th 

iveas clinically, 

tne errors Ol 
\ Lil bhi 


overlap to a 


1es Within 


IS In nO Way Con 


poster! ) yOts 


tent that the po 
bo l Ol 


terio}l 
and behind 


Dy 


duces ni 


monkey, and by 


that the bra 
extent 
The lateral 


extent, whilst 
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) rl 
at 
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yt tn 


them below overlap to 


clinically perfectly evident 


In the san 


1e 


way the 


overlap to any marked extent, whilst th 


overlap appreciably. 


i~— ; 


, p. 



















third and fourth cer\ 
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I here attempted to show approximately the distribution of the areas 

rd ! the first dorsal. The amount of overlap can be 

en by comparing any area on the right side of the figure with that above or 
below it on the left side. 
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Thus I believe that the tender areas representing seg- 





ments of the cord may overlap, but that the overlap is slight, 























except in those parts of the body where compression has 
taken place. Thus the areas on the front of the neck ov 
lap much more than those on the side of the cheek, and 


eighth cervical on the arm overlaps its neighbours abovs 
a much greater extent than the third cervical 
For this reason the dorsal and ventral flaps of the lo 


cervical areas overlap to a much oreater extent than tne 


teral flaps. Thus there is much overlapping of the c 
ventral limbs in front between the clavical and the fourt!] 
and a similar overlapping of the dorsal limbs behind in 
area from the fifth cervical to the second dorsal vertel 
spines. These two territories might be called the ‘ w 
sheds,” for they form the points of se] 
streams that are flowing down the arm f) nd | 
low. This concentration explains the ov p of the d 
and ventral limbs, so much in excess of the ov up of 
lateral flap of the same area (ce mnpare the distribut 
the hand from the seventh cervical, eighth « I 
dorsal areas 

The destruction of on post rior root causes no al 
thesia, but in no case would the absence of one of th 
seomental areas fail to leave a gap at some point between } 
its neighbour above and that below it in order. Thus, 


even the diminished inferior laryngeal area is unaftected, 
distinct gap seems to be left between the mental area which 


overlaps it above, and the superior laryngeal which overlaps 


it below. 


CHAPTER IL. 
Pain and Tenderness produced by Lesions of Special Organs 
of the Head and Neck. 
We have now traced the position and limits of the areas 
on the head and neck, which may become tender from various 


visceral disturbances. 
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In the following chapter | deal with one organ after the 
her in the head and neck, and discuss the locality and 
ive of the pain and tenderness produced by organic and 


functional disturbances 1n the activity of each organ 


Of all affections the eye which cause pain and tender- s 
ne error o lvaction 18s the commonest. A hy ulthy ; 
nh, who bh Lopl 1 som profession Inv ylving near & 
begins to s fer from headache ‘ ove the eyes,” 01 a 
¢ woman, ot wise In perfect health, finds she can- 


Without | l! on a he lachy In out-patient 
the child who suffers from headache during its 


ns, appears with considerable frequency in these days 


| isked to point to th ituation of the pain, these 
ts, as a rule, pl th right hand over the forehead 
1ypothena ninence over the centre of the right 

w, and the second phalang s of the four fingers ovei 
ntre of the left eyebrow. Now this position of the 

is led to the common statement that the headache 
mtal.”” But the patient himself states that the head- 
is ‘‘ over the eyes,” and when asked to point with two 


ls to the position of the headache, he plac s the tips ol 


[f we now pick up the skin gently between the finger 
1 thumb the patient winces as soon as a spot is reached 
it three-quarters OF an inch (2 cm.) from the middle line 
ther sid [f the blunt head of a pin is used he com- 

ns that he is tender, or that he is being pricked, as soon 

in area over th ‘entre of the eyebrow is reached. By 
either of these methods the headache produced by hyper- 
ypia is found to be associated with superficial tenderness 

er more or less of the area I have called the mid-orbital. 
Vide p. 10, fig. 2 Asa rule in a pure case of hypermetropia 
maximum only of this area is present, but occasionally, 


especially if the patient is seen immediately after reading or 
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sewing, the whole area, including the patch on 


the hairy scalp, may be tender.’ (Case 2 
If due to nypermetropia the headacl I] 
wors Ove that eye ll Whit rf 
rreatest 
This n pecu ( 
colin } nin S ) 
; 


Ne) ( \ i I 
accom ! iby “OV { { 
whet! I 1 hh ¢ 
doubtedly present, to some ot ( fF 


before ¢ ect SHoent el i rel cl 


sure ot ti lOlOW1NE 7 hts 

1) Th lefinitel 
sewlhe - 

2) It mo) 


the body, and, especially, no tend 


the body which are definitely associated 
Vide pp. 452 to 457 
If, however, pain and tendern 
the body, o if the patient 1s ansmic, 1t may 
possible to say whether the hypermetropia pr 


the cause of the headache 
It is interesting to find that whilst this h 


on in the early morning in those who lead an 


it makes its appearance in the evening in thos¢ 


night and sleep in the day. Thus nurses on nig 


tients W » come to the hospital have not aru 


Pat 
with near work on the day on whi 





1 they con 


auty wi 


suffer from hypermetropia develop the headache on 
















vetting 





















eye "hit 


ems to be 
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; + ] , | + 
ifterno it as soon as they change on to day 
he headache shifts its time of appearance and comes on 
ly mor 
Hhypel Cc ISseCs a VW ll-marked he idache 
[ ( S l ynpal it by I ng ol 
, | | recy { | 
| ) ) | } i i) 1 
} ) } } ( ( l 1 er) 
| ry \ 
1, and is un- 


t | ! nd Of LOOKING 
| lis always 
| } n \ ch sim] p 
t SSO ed WI1 tendel 
( 1} Wi l 1 
) t | 3 | vl 
}¢ } el ely ( Lppears 
I ‘ I'l 
tl condltiol are son Vhat 
des l n progressil t 
ss from ti al ( 
it top of the head, nd I 
Hnalvy SCat} l ich Cas WHICH 
| ith the chan Sin the eye 


lly ¢ mpl ln Ol a palin “at the 


l ted DY Movement Ol the 

ad with pe ficial tenderness 

to D local, as opposed to a 
ubove, many hypermetropes com 
the eve = Th Is there ire two 


teseribed bY the 





saline terms “~ achnin at the back of 









ssoclated with progressive myopia 


a local pain depending possibly on the condition 
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of the back of the eye ; whilst in hypermetropia the pain is 


referred to the maximum spot of the mid-orbital area 


the upper lid, just below the centre of the eyebrow, and is 
therefore described by thx patient as ~ ln in the ¢ 
This pain of progressive myopia 1s not associated witl 


derness over the mid-orbital area, th ugh p ssibly the 


area may be tender, whilst with hypermetropia tenderns 


ire qu ntly present. 


Myopic astigmatism, when uncomplicated, does not 
duce referred pain or tenderness. On the other hand, hy) 
metropic astigmatism is an even Nn r tlu sou 
headache and tenderness over the muid-orbit ! [ 
slp hypermetropia. Thus, whereas a sim er) 

+ lor + 2D. can sometimes be neglected, us 
error of + Ip. will frequently produce the mo 
pain and tenderness 

What is the cause of this referred | 
ness associated with hypermetropia ? The following } 
seem to shew that it is due in so) \ to th 
muscle. 1) Its appearance with hypermetrop1 vnd 
with myopia seems to show that it is due to that } 
the eye which is strained in hypermetropia, ?.e., the cil 
muscle. (2) Its disappearance under atropine points t 
same conclusion 

At first sight the occurrence of this headache on waki 
in the morning would seem to tell against this hypothesis ; 
but I think it may be explained as follows. During’ slee] 


| 


the mechanism of accommodation comes to rest, and ny 


spasm of acc ymmodation, present during the day, slacks 


; ; Y) f 4 


off. But as soon as tl eyes are opened the tone ol 
ciliary muscles increases rapidly. Now the amount of } 
caused by any physiological process, such as the contraction 
of the ciliary muscle, depends not so much on the amount 
of the contraction as on the suddenness with which the 
contraction takes place. Thus a considerable physiological 
effect can be produced without pain, provided the end be 
attained slowly, whilst the attainment of a smaller effect 
may act as a more violent stimulus if the height of con- 


traction be quickly established. When the eyes are opened 




































he morning the curve of contraction rises rapidly and 
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s produced. After a while adaptation takes place, and, 


igh the same contraction may be maintained, the pain 


[It is then revived by some additional strain, such 


nvolved in near work. 


Anything which tends to produce a permanent abnormal 


Mf the ciliary muscle will produce referred pain. Thus 
le glasses n use more headache and tenderness 
riginal « f refraction 
view 1s supported by the absence of referred pain 
lerness when presbyopia is fully established. \ 
may ay n hypermetropic and have suffered 
n over the eyes all his life without appreciating that 
n error of refraction. When the error manifests 
th the onset of presbyopia, his vision fails for near 
but his | lache improves. Thus headache may 
t at 40 } 5() 
ume al int of effort which is painless with a 


‘ilary muscle may become painful if the muscle is 
d, either directly or by a deterioration of the general 
Thus, headache may persist, and be associated. with 
ess up till t me that presbyopia 1s fully established. 
dren will bear an error of + 3D. without pain if in 
ilth But many London children now come to our 
s complaining of mid-orbital headache, associated 
inite tenderness, for which no cause can be found 
in errol | + Ld + YD. Such children oOcca- 
lose the headache and tenderness under a course of 
1t directed towards the improvement of the general 
Many men living the tiring and insanitary life of a 


in a general hospital will develop a hypermetropic 


lache for the first time in spite of the fact that there is 


» ODVIOUS Increase 10 the amount of hear work. 


Affections of the conjunctiva or of the outer layer of the 


lea produce no referred pain. Injury to the surface epi- 


of the cornea produces an intense smarting pain, 


which is well defined and local. It is exactly equivalent to 


the well-known local pain produced by injuries to the con- 


junctiva. 
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[f, however, the deeper parts of the 


as in deep and ragged ulcers of the corn 


of the anterior chamber be increased, m 
take place. The patient 


l¢ id, and more or 


1i+ 
conaltl 





VISCERAL DISEASE. 








ON DISTURBANCES OF SENSATION 





















Case 29.—Henry D. (Mr. Tweedy), a 
November 17.—Something fell from the ceil into his 
whilst he was engaged on his work as a paper-hanger. He « 
to the casualty departme t al a **a torelgn body was ren ved 


November 19.—He began to suffer from more p 


Novembe? 3). Ciliary injectl n and distinct signs of f 
Pupil bound down. Under atropine, the pupil dilated, | 
ring of uvea on the anterior capsule 

He complained of pain in the left ‘‘ temple. Definite su} 


ficial tenderness of the fronto-temporal and maxillary areas 
The whole of the pai had | 
seen a week afterwards. 








About Christmas, 1891, his eyes became red and inflamed 
Much headache over forehead and top of the head. In two. 
three weeks ‘inflammation’’ had subsided, and vision was 
reduced to present condition. 

October, 1892, condit 

Vision, right and left, hand movement and light and darkness 
only ; cannot count fingers. 

Complete posterior synechiz and occlusion of pupils. 

Tension about normal in both eyes. 


ion as follows: 


Case 30.—Thomas VY. (U.C.H., Mr. Twee dy ), aged 70. | 
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cular; arterial wall 

















umber rise, as 1n . 
DACK, und is mainly re- 
l tot templ (hus in true glaucoma the pain may 
fronto-temporal, temporal, and maxillary areas, 
mM | is referred into the temporal area 


All t ; eas 1 yi more or less tender. The teeth of the 


y ache up to the middle line, and if the pain and 


y 1 +1 
iv d S { Ltt I glaucoma, the teeth 
e} , lso a Oceasionally the teeth 


l are tender to percussion as though periodontitis 
present. That this tenderness is reflex, and not due to 
ial change in ti sockets of the teeth is shown by 
daily variation, during the progress of a particular case, 
position a 1 number of the tender t th Variation 


position of the 






The case I have sel ted to illustrate thes points (Case 





1) was one of acute glaucoma (fig. 4). It shows this 






27 














pain and tenderness in 
spr ad, but I selected 


trating the temporal are 


areas may be att 
and the last to disay 
vitreous ¢ noer. 

N WwW VOU 


] 


He complained of pi 


{ 





temporal area in a striking 


} ] . 1 ] 
Strictly to bed With eyes bani 


»on the top of the | 


404 ON DISTURBANCES OF 







manner. 















AND THE PAIN OF VISCERAL DISEASE. 105 









what appears to be 


} 
enderness ovel 





il area of the scalp. The posterior border touches the 
| el ) l i ! bord r does not in- 
the halry si ulp. lt is strictly limited to 








ntla propria of the corne back to the retina produce 





rred pain—that is, pain which is not felt directly at the 






if the disease in addition, it may be, to local pain. 






his pain, if sufficiently acute and of some duration, 1S 
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frequently accompanied by superficial tenderness ot 


coverings of the head and face. 

The areas that may become tender from diseases of 
eye are shown in fig. 35 and extend from the fronto-nasal | 
to the vertical. 

3) The more anterior the lesion in the eye the mon 
frontal areas tend to be implicated. The further back th 
lesion, the more readily does the vertical area tend to m 
its appearance 


Deepening of the anterior chambei 


tenderness over the fronto-nasal area and its imm 
neighbours; rise of tension in tl 
associated prim rily with the temporal area and 


} 


those around it. 


structive field of resea I most | 
from time to time with toothacl t 
watch the effect produced by visceral disturbance in a ] 
otherwise in perfect health hes 1 creat advar 
working with the material provided by diseases of the 
is the certainty with wl 
causes the mischief The tooth 1s 1 yved, s} 
amined, and we can not ndit 
duction of local pain or of referred pain with its ass 
superficial tenderness. 

Teeth stand in a curious position compared with 
organs of the body, in that they lie 1 ( whet 
necessary conditions for the development of powers 


localisation are fulfilled. It is for this reason, I believe, tl 
a local pain will persist in the teeth later than in any 
organ of the body. 

The first stage of caries of a tooth consists of removal 
the enamel and excavation of the underlying dentine. Dw 
ing this process pain may or may not be present; but pro 
vided the dentine is atfected, pain can mostly be elicited by 
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stimulation The most effectual stimulus in these conditions 


and cold, for in many cases where a carious portion 
be cut away wit it pain, a jet of hot or cold water 
blast of th p syringe will produce a twinge of pain 


Now long as t pulp cavity 1s not exposed, the pain 


Ins cal "| patient will complain of an thing tooth 
Vill point to t affected The pain m es dart ”’ 
but ti darting and sho ting are practically 


l { I :* ) ePnI 
i l ! l / | llowe | 
| nd twing his t well- 

} 1} it T *T T T T 
( ! during t lo yrL 
( i ) Wii 1) iore oO} 
O t lernes 5 sul icial, but 
} I t! mout tongue 
ider at listance from the affected tooth, owing 
| intimate con! tion with the distribution of these 
hus teet t a distance from that affected may ache 

ti] tend ( 

In testing t tenderness on t forehead or upper part 
( c I blunt head of a pin may Db used OW1NY 
presel f firm bony substructure But on the 
part of the « é or neck it is better to gently pinch 
skin between the thumb and fore-finger. Kor in these 
parts the head of the pin is liable to press on tender under- 


lying structures, and thus lead to error. (Vide } 5 and 6 
Many patients are aware of the presence of this tender- 
ness, and will tell you that they first have the darting and 


shooting, and then it ‘‘seems to leave a soreness.”’ When 
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the tender area is reached in testing the face it is 
common for the patient tO Say ‘When you touch me t 
it seems to make my tooth worse.” They mn} 

that they are ‘“‘sore, tender, bruised”? whet 


blunt he lof a pin thah that they ai 8) 


This tenderness is not developed 
has lasted several urs, and usually disap) 
hours of the removal of the tooth 
stances the tenderness may persist ha s 1 lely 


tending even on to the arn nc wilt 1 


tendernhe ] ( l 

[It may happen tl pat 

I 
obser L610N 1 pall I ( S 
P ‘ 

cases tend 5 \ } l | 
LCc¢ i | } ( 
palh \ | | | 
POS \ 
yr ¢ } } } 
juent I val } 
patieh ! l ( 
utter el 
tenadel na | 
what ul { } ; I 
indirectly 1 rive at t 
1h) thi ( ris as ciated With the ny l 
patient tells us that he has had ear 
suffered fro that referred pan 
associated With tenderness ove \ 
over the bhyoild rea 1S as lated, a 
with diss of the second bicuspid, na ft t na 
molars of the lowe Jaw And thus we ¢a1 I 
our patient with referred pain in the ear 1s suflerm 
disease ot one ol the se teeth. 

After caries has reached the pulp cavity many dail 
] rT") , ] ‘ ] ; {} 
changes can occur. he pulp and nerve become infla 


and reddened, and die rapidly and steadily. But somet 


this death takes place much more slowly. One part 01 


whole of the pulp in the chamber may die, and with 1 
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face, and there was no superficial tenderness. Both teeth 
reacted to tapping, but not to the point of the probe, and 
after extraction the pulp was found to be dead and the perio- 
dontal membrane much inflamed. Possibly this dart 
pain may be caused by pressure transmitted from the swollet 
root structures to some fine nerve trunk running in 
neighbourhood. For this dariing ditfers from that of 
pain in the fact that it only occurs on d 
tooth and is not spontaneous. 

Thus, in tracing dissolution of a t 
pain and tenderness produced by early c 
pulp; then referred pain accompanied by more or | 
ficial tenderness, with chronic inflammation 
of the pulp tissue; lastly, after death of the pulp, local ] 
and local tenderness associated with periodontitis 
at the root of the tooth. If this be true wi enabl 
say Whether pain following the filling of a t 
progress ol destructive rocesses 1h T 
or to periodontal irritatio1 ‘or if the tooth | 
lessly stopped without sufficiently « 


truction of the pulp will continue, and 


lines of reference, and superficial tend 
on the face. If, on th ther | 1, the } 
but the periodontal membrane at fault, the ] 


ness will be local and not referred. 


[I now pass on to consider the position of the ] 


tenderness produced by disease of each sey 


Disease of the two upper incisors causes ] 
up from the teeth to the f ead. This 
vith tenderness over t ynto-nasal | 
to swell on the side att l, and t l ) 
f vl idache o1 ntal neuralgia ({ 

[t nteresting to notice that t 
uf ns of the substan f t ! t 
I lere we again n t l-knovy S 
Ul ! itl € 1INCISOYS, « ssed t] ng 


~ 
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( 0 I N | D | Hospital uwwed 34 
| ] | 
i C1s¢ has given 
t ] + 
I s l 5 5 } . It d rus up 
t i | le ( tl l Sé 
ta l ( ? h ¢ S Ol l 
i L lil Ld he OV I Iront 
l i 
; . 
{ 
t ¢ 
» | . posed, pink, 
I 


f 
7 
Zz, 


S I | | } a) Ws rie le terness 
i ( ( Lilie Ippel LW 

pid | Ul ippel \ l $ ewhat 
< { 1] 

L l Lint ] bility trea 

| ! ( » I mpo) ] fl 4 
1 

l ( { i Dit Splad alo} ( Ist 

) ' ? | \ if 

l - « i l } l i tA1TLLaTY Lie ~ DULL 

1. { ‘ +] ; ] ‘ + 

sionally ll cts the temporal area, and al 


times eq y definitely the maxillary area Thus, 
s tooth seems to have an alternative nerve supply, so far 
[ have been able to see at present, and may cause tender- 


ness over either the temporal o1 maxillary areas 
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lend S { \ 7 

‘Oo p ( i 3 else 4 { } 
epigastrim N No w 

Lhe 1g Lp] I l | l 5 to I 
first molar also cts. 

After extraction the pulp of the s Lright upper | 
found to be ich inflamed. Exposed, but living. N 
tibtls. 

Case 32.—Samuel H Y LD H | 

J 99, lor s t has bee é 
over both cheeks, and much pain in tl pp | 
He went to a dentist who attempted to rem tooth 
right side, and another tooth on the left sid pp 
Since then the ‘‘ neuralgia ’’’ has been much 1 troubles 

Beautifully marked superficial tenderness over tl 
area on both cheeks. 

In the position of the second bicuspid on both t} 1g 
left side of the upper jaw is a stump which is exquisite] 
to the point of the probe. On the right side of the upper | 


second stuinp also reacts, probably that of the first molar. 
On June 22 the stump of the second bicuspid on the left sid 
of the upper jaw was removed with some difficulty. It appeared 
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The lower incisors are difficult teeth to investigate owi 
to the comparative rarity with which they are affected 
Moreover, they are so rarely implicated alone that an addi- 
tional element of doubt enters into the determinat 
their area of reference. I have, however, in the cow I 
the last year, collected several pure cases, and believe t} 
refer into the mental area of the lower jaw This a is 
also shared by the canine (fic. | tp 367) and the first b 3] 
of the lower jaw (case 14, p. 367 

I am still uncertain with regard to the area of the second 
lower bicuspid. It sometimes seems to refer into the | 


area and sometimes into the mental area 


The first and second molars of the lows V cause 
in the ear and just behind the angle of the jaw, ass \ 


with tende rhness ove the hvoid area fic LO \V | ! t Q 


area is affected the edge of the tongue is tender to the 
on the same side as the diseased tooth vase 1O, p. 361 


The lower wisdom tooth is exceedingly interest 
that 1t refe rs. over the supe ro) larvi Je 


(fig. 11). The patient complains of pain ‘in thi 


or neck, and not uncommonly complains that the colla 
against a sore place 11 the neck (case 11, p. 865 

During eruption of the lower wisdom tooth the } 
tenderness ay lie in t! I Ll al not n the su 
laryngeal area. ‘This I believe to be due to tl 
the root of the second molar by tl pressure Ul ( \} O 


wisdom tooth. 

The widespread pain and tenderness extending dow) 
arm to the thumb, which occasionally appears during irrita- 
tion of the lower wisdom teeth, will be dealt with in Part 
when I speak of the laws which govern tl ** spre 
referred pain and tenderness. 

Thus to sum up the results to which we have arrived in 
this section : 

(1) The incisors of the upper jaw refer on to the fronto- 
nasal area of the forehead (fig. 36, p. 411). 

(2) The canine and first bicuspid of the upper jaw rete 
on to the naso-labial area (fig. 13, p. 366). 

(3) The second upper bicuspid refers on to the temporal 
or on to the maxillary area (fig. 37, p. 412). 
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irst bicuspid of tl 


refe} } ! ntal rea flo l4, p. 3567 
7) TI Si 1 ] er bicuspid is doubtful, referring 
: . 
i ht 1. OY HYOlA area 
{ ] ] { } 
» l'} I ( ha iower mola reter on to the 
rea and pain in t ear (fig. 10, p. 36] 
) I") lowe lom teeth refer on to the superio 


l ts opening to the membrana tympani, is k cal, although 


uffected the pain will be referred to some point at a distanc 
m the source of irritation and may be accompanied by 
superficial tenderness. 
When the membrana tympani is affected the middle ear 


is generally diseased. Butin some cases where an accumula- 
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tion of cerumen in the m« 


is found to be reddened and inflamed. 


rea 


reason to suppose that the 


tympani is perforated, and the pan 


beiore finding thelr way t the ea { 
{ tren ly re tos l tui Int > 
o1velh DY SU } hts } stot } 


| 
the pain ** behind the ! l ( 
, 
thre ( on establl a ] I 
occur the ] le] DeCl! I Su 


( 34 Emma R. (U.C.H., Mr. P 

She has been slightl and 
years, ever sin yphoid S 
I nt le ear ( sed ) 

j f dd the left S 
] 

8.—P. behind 

of the ] | S hat wide-spread 
ness ov t V cal, p ’ | 
the ear is tender and the meatus is 

Left ear: Small perforation 
coming. Meatus not ex¢ ed 


Right ear: 





on posterior part of wall 

She improved but relapsed again, 
an enlarged gland bel l mus of 
side 


When a free opening is establish¢ 


} 


membrana tympani may persist, and 


for the frequent persistence of referred pain a 


over the hyoid area after an acute 


ss will subside after removal of th 


his kind suffer from pain ‘* in 


1 » 
attack OI ot 


) 17 
] 
. 
: 
d 
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[hus for practical purposes the hyoid area is the most 


disease One maximum lies in the 


hind the angele yt Obie 


iSt Db jouw and 
palhn at ti } N VW is the 

, : — ’ 
iS, tl ! ! t palin t Lender- 
it! eal ul 1} s Ly nen he is 

Cl1Sé 
ti by I } teeth oO the 
I 

t lateral aspect f t toneu 

ctu ! cause } n in 


] ¢ I N the hy nd 
di | the patient to 
? | I | I Ses ( nme to 


to be healthy and all pain 
I lit \ Olt ti CAarlous 
t low W was de- 
The s fell 
: 1 
} \\ » pel Pale the 
t | } ly T 
l l } l ) rel ne the 
! I Ibe removal of a 
, . 
living 1 ul t pulp 


L ¢ } ( rig eal nd pain 

{ ri sid [ ‘ iS 

as | NM P { ¢ ild | ) 

He was t lL mentations ove! 

s as bad as ev Mr. Pollard 

S l é und | | ) ad 1 to 

1 su] rh 4 U nde SS y { d 
1Q 


S ind t 1) in ul \ CO 
as empty, and the iS lary 
nal. The upper part of t rve in 
Db | Ve d \ thie I ry Was ly oO 
tender \ S il dressing was 
tenderness goné he tooth was filled. 
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June 2.—Absolutely no pain or tenderness. 
‘mastoid tenderness ’’ has disappeared. 


To sum up the results to which we |] 


meatus auditorius does 
pain produced 


part of the ear is local and points dir 


occur in the 
is perforated, 
Vi rtical and occas 
in addition to that over the 


half of the 
connections, 1 
Each of these portions stands in conne 


tenderness 
hyoid area. 
is probably related to the superior lar 


lesions which involve one only of these areas on 
For tubercular ulceration is rarely of sufficient deptl 
cause referred pain; malignant disease is rarely confined 


one part only, 
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and associated 
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Ji Me Jo. 
behind the left 

Defin te 
meatus auditorius i 

The left ton 


nant, producing an ulcerated surface 
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Left nostril: Mucous membrane swollen. Excessive mucous 

scharge. Congestion of upper part of left nasal cavity. Turbi 
+ + - + "'¢ + »] ; - 

bones come in contact with the septum. Plenty of room in 


espiratory portion. The inferior turbinate no longer touches 
the septum owlng to the caute risation. 
No hypermetropia. 
No pain or tenderness elsewhere in the body or head. 
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the throat, and each such stimulation is frequently followed 


by acough. It is to these cases that applications to th 






t7 


neck do so much to soothe pain and irritation pi l L DI 





laryngeal diseas 










The laryngeal disease which causes thes tender- 
ness is usually so wide-spread that it ditticult to 


whether one area belongs to one part of the | 


other area to another. However, | ! t hel 


where the disease lies mainly in the re 


and aryteno-epiglottidean folds, the upp 
mainly affected (Case 42). In tl 


themselves are mainly affected I think t nf 


area is more likely to be tender (( 12 


laryngeal areas of tenderness as a result of 1 d 
of the larynx. 
Case 42 Henry H. (Victoria Park Chest Hospital, D 






aged 26, clerk. 
Quite well till the winter of 1890; then had what | 3 


‘‘influenza”’ ; pains all over, especially in the back; three we 








in bed, said to have bronchitis, never lost cough sine Che 
winter an exactly similar attack; sputum blood-stained. E 
subseque nt winter had a similar attack which lasted | Og 





was more severe than that befor Ne 
Winter, 1893-94, lost his voice for the first time. 
When admitted in Feb: lary, 1894, there were signs of cavl 







tation at the upper part of the right lung, wit b 
sounds, increased vocal resonance and numerous rales at right 





base, signs of consolidation at the left apex. 









Ferrie? 
rl1pes 


is an admirable local | 
localis- 
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‘here is no pain or tender) 


ed to improve 


w.—The ventricles 
l plexus was attac 
It contained 


ht choro 


little fin 


But a& St cond class of CASE 
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gions than elsewhere. It appears there earlier and dis- 
Dp} I's late than any whe re else on the scalp. Moreover, 
pain has a tendency to be situated below the occipital 
erance, and hence to dart through to the fronto-nasal 
mid-orbital regions, both of which may be tender. On 
r hand, in the rare cases where we have reason to 
ippos t { he rise f tension is mainly in the lateral 
vent 3, referred pain les mainly in front of a 
line from ¢ to ear (Case 43). The pain is more 
nt of the scalp, and appears earlier 

ae 


P] u's later 1n it region than elsewhere. 

WW t cts the cerebrum it is frequently 

; possible to say, from the distribution of the superficial 
t l uy, OH W S1d the lesion lies. For on the 
ypothesis I hav ist set forth, though the lesion is 
t lt caus tenderness and pain (pressure) is 

But by paying attention to the following points I think 

\ I i t t fel i pa t SU} rficial tenderness 
} ae r Ll) in | y Sling th $1 1 than has been 

; 1] { , t 1) W tis the } ition of the 
dimum té L¢ S; é., W I IS the tenderness most 
te, 1 on what side are most s involved? (2 
Where does superfi lt lerness first appear, and at what 

} | li l te 

| 1} ! l ) nderness a Sign OL Meningitis, 

fe l pain w perficial t lerness point to rise o 

tel n the brain it , 1t mucht be t! wht that 1t would 
I to d l ntra-cerebral lesion from a ceneral 


de C1lat 
29 


1) In every case of brain disease we must first 
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whether the pain is local and associated with deep tender- 
ness, or referred and accompanied DY sup rficial tenderness 


> at 
of the scalp. 






(2) Loeal pain at i deep tena 5 } ! 
tion ot the dura mate 1! ( ec1ion ot thet l 
affection of t] dura mat may db lue t 
m Inet may i Se tal to the { ! 
in the « ex 

}) Referred pain and rfi tender? . 

ot wtra reb) pre su ( 

lon 1D substan yf the brain 
m in) vl ig th I 
31u Lb | i 
Th) VO | 1a } | LS 

CHAPTER MII] 

He a 1 { h sr fi rred fr i / ra { | / / 

Amongst the ancients it was well known t 
of the thoracic 1d Da ninal viscera 
many headaches. Hyrom the earl tt pt { } 
day, pliysicians Hay ittempted t dete) ! { } 
the ditterent headaches produce L by Varlous avd l 
thoracic diss ses. "| lS WW ¢ have Lhe es | Phil 
peptic, ” ‘‘rheumatic,’’ and a host 
ciated each with its own disease. On 





} 
arugs WhHic 


the 







the forms of 






\gain, for generations scalp tenderness has been 





nised as the accompaniment of « vin headac ; this 






association finds expression in a popular G 







It has, however, been looked upon more 





headache. 






curiosity than as a matte 


It soon became evident in the course of this investiga- 






tion, that the head, like the body, shewed areas of hyper- 






algesia in connection with the pain produced by diseases otf 
















VISCERAL DISEASE. 137 
ear, ai er organs situated in the head itself 
next tep Si whether areas of tende ss on 
lp ac n} L tire vdaches which were known to 
produced by d the thoracic or abdominal vis 
[t n b ident that such an association 
{ nb I such headaches On the 
[ nd ind to be unaccompanied by ten- 
Phu I ll only deal with t se | ache 
und ab ninal viscera 
i l ( oO} nother with pate ol 
{ } vd ! [ shall entirely 
i ll | 1 may | due to vis 1 causes 

iperficial tenderm 
| { ( I S ol calp ler- 
nd abdominal diseases in 

> ittempt lL utterly failed 
| | l ithered seemed to shew 

n of cert reas of tli 
( derness on the thorax and 
[" ! 1 y associat { th [ oral 
| { L w nde Ss the sub- 
} ! sal L Ol chest | rthe 
\ } | a I ( | it we 
} lt idache LS iated witl 

t 1 YD. as LL dyspeptu X but 

1 t Su} ficial ndael on 

peaki broadl t is quite 

} I 1 temporal heada with 

( rt il area of the scalp, wheti the 

} ! tl base of the lung, gastriti 
castralaia. ‘The only necessity is 

ne « . seases should produce a certain area 
neous tendel hn tl irface of the body (seventh 


, } 
[ must ther LSI 
l SS Of observations Ww 
+ _ f ] ] 
nhiS subject trom the earhest 


I 


1 


cen h 
tl 


do not base my conclusions on the situation of the headache 





mes. 





pardon of my readers for neglecting 


ave accumulated around 


For in the first place | 
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only, but on the position of the accompanying tenderness 
Secondly, I do not look upon any particular disease as 


; 1 


determining factor in the position assumed by the heada 













and tenderness. But I seek to explain its regional dist: 
tion by the same factor which determines the position « 
correlated pain and tenderness on the surface of the b 
This factor is the position of the spinal segment in wl ' 
the sensory nerves of the affected organ end. Thus 


determination of the part ot the organ rected 






sideration of the sensory supply of that } Is 
tant than Statement ol! t veneral disease [rol 
patient is suffering For this reason observations cl 








accoralne’e 


the state 








IS Of ho help nless t ( 






stated. 
The 


associated With a certain 













lines Firstly, there are certain cases where a s 
on the chest or abdomen is accompanied by 

the seal} But, as | pointed out in the first ] 
vestigation, the appearance of a single isol 






ficial tei 








nterest 











The second method, which can be practised every d 


the wards, is to notice the effect produced on 







tenderness which is already present, by the appearanck 


fresh area ol tenderness on 









For t purpose study of pati 
For isolated areas mostly occur at the beginn 













or when it has almost passed off. Out-pat t pl 
in full swing, or the results of an acute disturb 
Patients who are sufferi m an acute recrudescence fa r lis 

















OF 





VISCERAL DISEASE, 


nmatic accuracy OI s ich obse rvations is com] ensate d by 


t frequency with which the opportunity occurs for making 


them. 

[he third and least reliable method is to watch the effect 
produced on the areas of the scalp by the disappearance of 
pny te 

' lo illustrate tl] three methods let us consider the 
lache and tenderness associated with the presence of the 
nbilical aa tenth dorsal) on the body. Fig. 46 is 
tak from a case of cardiac failure and the presence of the 
subumbilical area was due to the rapid enlargement of the 
/ in,” 
\ 
A \ 


. © 


~~ ft \ 
l has 
i 


} /) “A I /) | 


} | , | I / \ 


/ 
j { / \ 
/ / \\ 
} \ 
/ \ /I \ \ 
L / { , 
' 


/ } 
/ | \ 
i 
\ | k 
| 
| ¥ \ — 
i 4 
ver tl a | area on 
t t t p (Case N ai 
liven The patient had suffered from mitral regurgitation 


without pain, and had been under observation for two 
months. The heart then failed, the liver enlarged rapidly, 


and she began to complain of pain below the umbilicus on 












440 N DISTURBANCES 


both si 
appear 


or oecclnp 


the neck 
Apex b 
seen In tl 
limit of ear 
right eda 
nipple lin 


a systolic murmur 01 


longed a soft diastolic 





between the subumbilica 


‘ipital headache and tenderness, is shown in 
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fig. 7. Here the pain was due to intestinal disturbance. 
The case is reported on p. 356. 

In the same way menstruation will frequently produc 
pain over one or both subumbilical areas, with tenderness 
in the occipital region of the scalp. 

So far we have only sought cases in which the sul 
bilical area only was tender, and have attempted to shov 
that it may be associated with tenderness over the occipit 
region. Thismay be called the direct meth Tl 


+ 


or indirect method, consists in noticin 

on the tenderness already present on th 

addition of the subumbilical area 

abdomen. This sudden advent 

especially well seen in cardiac c 

cases are most difficult to keep at rest, and whe 

of bed are liable to unduly exert themselves whet 

supervision. In such cases the heart may fail 

cause enlargement of the liver, with pain and tenderne 

below the umbilicus. Occipital headache and tendernes 

will frequently then be added to the headache and tender 

ness, which may be already present on the scalp. 
Thus we find that the occipital area 

associated with such disturbances as pr 

over the subumbilical or tenth dorsal area on th« 


The area on the abdomen just above the umbilicus (ninth 
dorsal) does not commonly appear alone; but 
few cases showing the direct association of tl] 
the parietal area on the scalp. The case I havi 
illustration was one of fibroid phthisis (fig. 6, 
354), in which a fresh outburst took place on the 
the side opposite to the permanently damaged lung 
left side of the chest and abdomen showed the ninth dorsal 
fully developed, with the eighth dorsal partly present. O1 
the rieht side of the chest the maxima of the ninth dorsal 


only are present. Corresponding to these areas on the ab- 


domen and chest, the parietal area is beautifully shown on 
the left side of the scalp, with tl 
area on the right side of the head. 


he maximum of the 
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We frequently have the opportunity of verifying this re- 
lation between the ninth dorsal area and the parietal area 
n the scalp by the indirect method, in those cases of 

hisis where one base is becoming implicated or in those 
sastric cases where the ninth dorsal becomes added to the 


) oOtner gastric areas. Under such circumstances we find 


that the tenderness of the scalp passes back behind the 
rtical level of the « ; coincidently with the vddition of 
nint lorsal uto the ther areas on the abdomen 

1 ¢ eEcT 
n elgntn a ea 1s also ! ul s rarely seen 
it admixtu reas around it But its head- 





ache is a peculiarly easy one to note, and is the well-known 


vertical headache of many liver disorders frequently asso- 


apex in fron 

resonance 1S 

Over the right 

vocal resonan 

level of the s] 

and whisp ed pect 

over the upper part 
scapula downwards, on bot 


a) 
le 


resonance are teel 
Pulse 100, reg 
man of 35. 
Cardiac dulness 
murmur. 
Tongue clean, moist, a little pale. 
vomits with his cough, but not otherwise. 





( 


is paler 1a t used to be 


truation lately. No vaginal 
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No abnormality in her family history. 

On admission :— 

‘Medium sized woman of 28. Face very pal 
skin of body pale, with a faint yellowish tinge. 
conjunctive pale. Ankles swell when she walk 
ing of neck, upper part of chest and of mu 
Knee-jerks decidedly increased; equal. No 
tars obtained with difficulty. 

No fainting. No palpitation except on 
of breath when she goes up an incline, 


10W the ass 


oral area on t 
I 


She complains of pain over left lower ribs, in epigasti 
in the back below the angle of the left scapula. 
she has been walking or lifting anything heavy. 


n 
appears when she is in bed. Very seldom in right 
cally only in left side. 
Headache in left temple. It starts as a very sharp pain it 
temple, lasting a short time and followed by a dull aching pain 
1e 


Marked and well-defined superficial tenderness on the body 


and left side of the head over the areas shown in fig. 48. 
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area on the scalp. The case selected for illustration is 
of aortic stenosis, and shows the relation | n these t 


areas very beautifully (fig. 49). 


\ 
2 } 


A 


\ 
| 


\ 
\ 


) 


j 


: 


and elbows again swelled, and ‘littl 
elbows and knuckles. Has never bee) 
admitted to V.P. Hospital for morbus 
worse directly she left the hospit ul. 
improved, and was fairly well till Decer 
to suffer from pain and “ irregular acti 
Re-admitted, March 2, 1894. Condition : 
Medium-sized girl of 17. Well-developed 
lace of a uniform pinkish colour. No cyi 


\/ 
v 


elbows swell d. 


cheeks. No wasting. Knee-jerks normal. 
No fainting. Palpitation on the least ex 
irregularly. Can walk slowly on level gr 





find that the addition of 


] 


dorsal adds the fronto-t mporal 
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temporal area previously present on the scalp. Ina cass 
mitral obstruction and regurgitation it was interesting to se 






how the fronto-temporal area faded away as 





+ 


diminished, whilst at the same time the temporal 






seventh dorsal became more evident. 





increased as the 





ues 1Nn Which 





aache W not developed roniy i ntl na 






Pi to — 


( \ 
~ io \ 
—_ A \ 


on a i 








the fronto-temporal area on the head. In Case 50 (fig. 50 


the fifth dorsal area was present on the left side of the chest, 









M 


This case will published in full in my paper on “ Mental State 
Visceral Disease.” 
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D  ielce’ <eismasiciaitensl d wit thy fr ta nal } » lef 
ind W ciate with th ronto-temporai area on the leit 
side of the forehead 
By t indirect method we repeatedly see hyperalgesic 
vith the el] stic upper border of the fifth dorsal, 
; lw n the head, which is bounded in 
I | ully « \ cteristlh tnterior border of the 
; -temporal are 
irs In passin rom below upW rds, we 
vO 1 t chest, which are associated 
l ulp v condition which we shall 
, wor ' ubove this level on the chest. 
; ~ ( Pa ( S Hospital, Dr. 
| lea po Admitted May 
( It comes 
sets l+p s ou th the 
t k « ‘b tis nd has 
( 1 l sp phlegn 
S ited c l lost much 
{ } S Dut no Lmongs 
| 
; ) 
I i t sa ° No ana ua 
\ \ = 
| I iN ( \ | DIN ) 
| ~ =] (i i 
yy c l tle ~ ! 
2 : ‘ Not 3 
| yr le 
( \ 
| ) ‘) ? > & > 
| irts hn bi ol 
| | d S S O UU, 
f | ( I ( Sta S 
[ pu } } oO I he l is so 
l Ss S 0, 
3 S l q but the ht base 
? ) tn S l { yn of 
= ( but ne 1 tne ) IS d $ 
S | t apex and mid-scapular region 
i sO ls and vo esonance fair unde both eclavicles \ 
both S Behind breath sounds fair, bu expira- 


sonance diminished over left 
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left mid-scapular region expiration prolonged and 
increased. At left base 

about normal. <A 

especially about a 


No friction anywh 


harvnx some 
ulse 6U, 


P} 
I 


iysica 
ynrino 


dorsal 
Whe! 


ireer Ol 


His 


'welve month 
had a constant « c 
S f h r. L893. 


blood; phle 


rreq iently had shi 
Suuimer 1893, 

sine 
Has sweated a 
Marked fam 
On admission : 
Face long and thin. 

a slight pink flush on the 









Dp 


vernous bre 
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wasting. Marked 


sweating. 


short of breath even when lying 


un a tew steps. She becomes 
( Wwning 

O Ips I singel cougns Not 
usses of muco-purulent expec- 
pp part o [ L, In tne 
3} Lick Db Iso in 

l LS a I | 
} 1 
pies n poral 

i 
~ ( and ba { ess 


\ ax 
(| } 
> \ f 


4 


y \ 
ar oe 


iter than right. Diminished p« 
1 and ovel bo h d-seapulai SSe 
both sides. Cavernous breathing 


‘upper part of right 
athing and wh 
apex 1n tront. 


iung in tront 
ed 
Behind 


ered pect riloquy at both apices as 


spel 


iarea at ielt 
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low as level of fourth dorsal spine. 
sides. Behind, rales as low as angle of scapula on left 
to base on right side. No friction heard anywhere. 
low tension, regular. 
No abnormal physical signs in he 
Tongue cl 
vomiting. No diarrhoea now. 
Urine sp. gr. 1020; acid. No albumen, no sugar 
The pain and superficial tenderness was usually wide s 


but on April 1 she had less pain, and t tenderness 
to he only over the areas in fig. 51. This in no way 








ean, moist, of a fair colour. Appetite good 










her usual pain and tenderness, which was wide s} las 
Vision: right eye; -%,, Jas l. Left eye, -&; Ja 
Dise and fundus oculi normal. Slight myopia bout | 
the left eye 






ml ih + + ] + + 
Che temperature ranged betw 102 9 
to 99° in the morning (about 39° to 36°7° ¢ 


She g 







The second dorsal area, w 







the inner side of the arm, s us to | $ ted 





mid-orbital area of the scalp [" 









aSHLY a 





dorsal area in c 






scalp. 





procedure 1n such cases, and to lust 


led me to think that the ( lache I 







forehead were du to the rtic ad 





hyperm 












ot tour days the 


kept strictly in bed, and the headache and tenderness dis 





appeared. When she was again allowed up headac 






teuderness reappeared, but again disappeared 
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ut to bed. in this case, | think the mid-orbital 
und endernhi was associated with the cal liac 


tl second dorsal) rather 


illustrating this association 
1 on tne body, and the 
which hypermetropia was 
this instance to illustrate an 

Ss 1n such cases. 
on the forehead is tende 


, the patient will complain that 


painful, although hypermetropia 1s 


time a patient suffering from pul 
will be unable to do near work 
rt time the headache may 

occupy the mid- 


will no longer 


nd dorsal area on the body and 
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‘ictoria Pa 





discha 


J ist before Christmas, 1893, ehe 






fever. Ankles and-knees we swoll and 


but fi 








suffered 
ache ove the eyes 

Nothing of importance in the 
Or 



























~ n | rirl ) , Ke ( nel ; + ; 
fair colour. No cyanosis; Iy 
and plantar reflexes good 

No fainting Palpit 
by pain. Very s rt of b 
or in bed 

she compla sot pa ovel 


‘oes down the left arm to the « 
Hi h the eves and 
both sides yors mn leit t 
M perficial tend 
P Q cular 
beats. Oo pu ) 


No th I] ( pp l rd > dul t 


limit, right edge of st l Lert | t fa UT & 


» left f left nivople line. Oy 
- aye f ‘ ] , 
and sharp, and 1s toliowed DV as 1 / 
. | 

Chis mu s heard t 
nd sound at the ap 3 
ti rou p systo ! l S i ( } 

th rig] base the firs lis lib] } | 


over the second ri ht sp syst l 
in tone fro that at the I ; 
separated by an interval fron 
pulmonary second sound is accentuated 
first sound to the right of the wer } 
and low pitched 

No abnormal physical sig ~ t! iung 

Tongue noist papille a il } ) ( . l 
Occasional nausea. No vomiting. No p fter food B § 
confined. 

Liver and spleen not enlarged. No signs of flu 
abdomen. 

Vision: right eye, £ 


J 
Hypermetropia in right eye, + 2p. in one meridian; + 2:0D. 





wger 2, badly. Left eye, - Jeg 









tender- 
ted with pain and 


‘hus, if the third 


patient complains 
A 


through the head to the 
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) 


centre of the forehead (cf. p. 433). He places his hand just 
below the occipital protuberance, and then points to th 


centre of the forehead just above the root of the nose. 


To 
fronto-na 
This figur 


body and t 


Case 53.—Louisa S. (Victoria Park Chest 
Eustace Smith), aged 29, married. Admitted April 17 

At the age ol 7 had ‘‘ rheumatic feve a and was 
tholomew’s Hospital for three months. 

Since then she has had frequent attacks of acut 
the last of which was in May, 1593. 

Ever since an attack of rheumatism at the ag 
been short of breath, and suffered from more 
the left breast.’’ 
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s been subject to *‘ fits.’ Some- 


s they 


h Spillal. 


1 


Lips red 


No 
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Smell good. No abnormali n 
Taste good. No abnormality in 


oe : 
lemperature remained about 99°. 


Urine sp. gr. 1020; ac 


the pi 
pass beloy 
pain and t 
any lower a 
ness on t 
tend 


54) ot 


of th 

remain 

scalp t ) 

sIx weeks, 

tenderness 

did not complain or he 
present on the sca t 


organs (such as the ovaries, testes, liver and 
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he tenth dorsal 


rom supposing that 


and tenderness in 


} 
| 
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Marked superficial tenderness just above Poupar 


the left side, and in the femoral triangle. 
1 
i 


over the lower lumbar region. This tenderness marked o 
areas of the eleventh and twelfth 
side, with the maxima of the eleventh d 

No headache. No tenderness of t] 

Signs ol extreme Cavitation ovel 
of the right lung. The right sid 
Over the left lung bronchial breathi 
heard everywhere, with occasional s! 
ing, and whispered pectoriloquy. Ral 

No abnormal physical signs in the heart. 

Tongue furred and dry. Appetite fai Bowels 
No pain after food. No vomiting. 

Liver and spleen not felt. Nothing abnormal 
abdomen. 

No vaginal discharge now. 
many months. Menstruation began 
interval of three weeks. Lasted as 
to three diapers daily. Much pain 1n the back 
before, and during the flow. First child, Decem| 
hours in labour. Instruments used. Milk came 
Got up on tenth day. Suckled child for « leven mo! 
child, September, 1892 (Vide supra). Occasion: 
charge. No blood-stained discharge apart Irom menstrua 


1 thy 
ul 


On examination per vaginam a mass is felt in 
either an erosion or a growth. Uterus not enlarged. 
Temperature sometimes reached 102° and never fell to non 

Urine sp. gr. 1030, acid. No albumen or sugar. 

At first she much improved, and was bright and chee ri 
Pain and some tenderness over the areas of the el nth 
twelfth dorsal was frequently present. 

On January 28 she got suddenly worse, and died in a few 
hours. 

Post-mortem.—Right lung: Whole upper lobe one large cavity, 
containing pus and débris, lower and middle lobes much scattered 
tubercle. Fibrosis. Left lung: Much fibrosis of both lob 
Scattered tubercle and two small cavities. 

No ulceration of the intestines, no peritonitis. 

Tubes and ovaries normal. 

Around the cervix and in its substance is a growth. Mue 
membrane raised, roughened and in part ulcerated. The growth 
affects the lower end of the cervical canal. Microscopical ex 
amination showed involution cells (cancer). 


us 


Within the area between the third cervical (sterno-mas- 
toid) and the tenth dorsal segments, pain and superficial 
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uw’ without headache or scalp tenderness. 


rness is usually transient or slight. 


ss persist for any length of time or be 


‘alp tenderness will sooner or later make 


the visceral disturbance dies away the 
» tenderness usually disappear beforé 
is it tends as a rule to appear later 


1derness with which it is associated. In 


the headache and scalp tenderness 


the pain and tenderness on the body. | 


vy On what this de pe nds. 


nderness on the sealp, in connectio1 
r the dorsal are is on the same sid 
n the body. It is, however, not un- 


ider area on one side only of the body 


ss onthe same side of the scalp, bu 


1 tenderness over the same area on the 
1 s| nus, a visce il lesion on one 
» mo) readily cause bilateral ten- 


bh } ly 1, notably to t 
! hn disea S I th stomach w 
)} the ustric area sevent 
D n I l¢ ut tha fre yuentiy 
» cervical areas 1s tender 1n addition 
‘ st may bet mporal t nderness 
! l ar und frontal tendernes ic- 
ul area (fi 93, Cas 55 \ simil 


+) 


various disturbance It the 
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[ have expressed the conclusions t 


arrived in this chapter in the following tabl 


Iam aware that the statements 
chapter will probably have to undergo 
ment in course of time. I hope, 
outlines of the relation between certain 
the body, and certain referred hea 


be correctly stated in this chapter 


CHAPTER 
Parts which do not cause r ferred pain. 


Throughout this paper I have neglecte 
aches as were unaccompanied by sup 
have also pointed out, when considerins 
by diseases of each organ of the head a 
of the pains so produced were local and 
instructive to collect these loc: 


consider their causes. 
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PAIN 





Firstly, there are certain parts which do not cause re- 


| pain because they belong to the surface lining of the 

| Such p $ the Conjunctiva, the epit ln on 

i la cornea id the external auditory 
Su structures are 1n reality pai cin, and, 

l l, l ! { pal than I 

Uh 1 ry Meatus n does not 

l l ially L} { 11 \ palin 1s 

) l ) \ 1d } 
ma ro ) l l 3 VoOICH 1d ul 
rred mp ied by local 1d d ep tender- 
L | external linin t organs of the 

i 1s } lontal meml ne ol the teeth does 
uly cause 1 red, but local pain and tenderness (p. 

) he dura mater in the same way, when diseased at 


causes local pain over that spot associated with 
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from the stomach, and their like, into the same group as 
megrim has only confused and obscured one of the most 
definite groups of symptoms in medicine. 


[ propose, therefore, to use the word “ megrim”’ s 
for a headache presenting the following characteristi 
] 


It occurs in those engaged in intellectual work.' It 


quently begins with a profound visual disturbance su 


1 


scotoma, hemiopia or the “ fortification figure.” 1 
followed by an intense, more or less localised, heada 
which slowly reaches a certain intensity and then frequent] 
culminates in violent vomiting. 

Now, this group of symptoms is so characteristic and 
has been so well observed that the text-books of med 


contain practically all that is to be said about the co $ 


¢ 


surroundings of this aftection. 
Bret most authorities look upon some of the headac 
they class with megrim, as due to some affection of the ev 
é 


teeth, &e. 
Now, I have pointed out throughout this pay 
referred headache is caused by irritation of som 


I 
this irrit ition is transmitted through the central ne) © 
system Thus, such a headache must follow distribu 

that is central and not peripheral. Secondly, it is frequently 
accompanied by areas of superficial tenderness, sucl 
have de scribe d in ch Lp. 1 


Now, a car ful examination of ny patient suffer 
from true megrim, at once shows us that the character and 
distribution of the pain in this disorder bears no relat 
that of referred pain. ‘The tenderness in megrim has neit! 
the character nor the distribution of that which accompa 
referred pain. I can best illustrate this by the description 
a case where I repeatedly had the opportunity of examining 
the patient during typical attacks of megrim 

Case 55 Dr. G. W., aged 26. 

Mareh 1. At 10.30 n. the headache began with an intens 


boring pain around the left eye and over the forehead. This 
t 






I have not yet seen a true case of megrim amongst hospital patient 
All my patients were medical 
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l 
\ 
~ Lit 


Ver 


found 


he zygoma and one inch from the middle line of 
is patch was about an inch to an inch and a-half 


nd lay just in front of a vertical line from ear to 


sid yf the head. After the headache had shifted 
he still had an intense boring pain in the left eye. 
is not preceded by visual phenomena, which only 

s attacks ‘he headache continued till 4.30 


vomited \fter this he slept, and woke in the 
) 1p | is tn l 

nd enough ¢ a = 

s | ad enougn to aliow me to examine 

horoughly He did not flinch when the hair was 

picked up either over the area of pain 


scaly [he blunt head of a pin felt 


‘here was no hyperzsthesia to heat or 


centlest percussion was intensely 
which ke complained of pain. In 
p tenderness could be percussed out 
s ] | OV 
3 ( rac st H half rec ined lh & 
l d by the cushion and his arm 
i ‘ t irms ot the chair, so that 
ossibl If I held his hea 
gently, it caused him agony 
t him great pall und going upstail 
[ S lid yt resent any manipulations 
S ler pl shake the skull n 
hypermetropia (+ 0°75.p.) which has been 
ut t least effect upon the frequency or severity 
S$ col pated before the attack. His urine is 
t ! te or tensl nm 
] > 66 } ] ”? 
are with this an attack of ‘‘ sick headache, 
red pain is the main factor. The patient has 


temples, and sits or lies with his head tightly 


S nds. In some cases he ties a bandage 
1d, Ol ipplies a cold compress to the tender 
he pain. Shaking his head does not appreci- 


the headache. He can rise and go upstairs. 


ts the least pulling of the hair or picking up of 


‘the painful spot. Thus he is found to have an 


i 


f superficial instead of deep tenderness, and this area 


to correspond to one or more of the areas ] 


described in chap. i. 
XVII. 
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Sufferers from true megrim are of such a high ord 


intelligence that their own observations are very valuabl 





I will now give the observations made for me by Dr. F. on 





himself. The attack began on getting up at 9 
October 17. The vision became double, and the rer 


scotoma developed, which grew bigger and b | 







diminution in vision became so great that he e 





recognise people who entered the room ’ 





after this the headache began as an inten 





the inner part of the right eyebrow. It radiated 





right side of the forehe ud, wd OCCAS ral] } seq 


little to the left of the middle ln \\ 





there Was an mntense pain over t \ 


line 


ness of the 














middle 












speak, or go upstairs oO iccount of t » 






produced. About halt 





yeeeaaee cal m2. Ass ited 


Vi 











clatinely painful. This lasted till tl Lite} 
slept. 
Those who sutfer from true m rim 
suffer from no superficial ler! calp d 
uttacks I") la D James At sol 1 
interest himself in this investigation, and } wtwedaly 
’ 


yservations, for my bDenent 









trials he was unable to find any superficial 
himself during the ittacks The least pel ISSION, 
caused him intense pain He was hypermetropic, 1 had 
been corrected by one of our best eye surg ns wit 
the least diminishing the frequency or severity of his 
Thus, in conclusion, I think we may say that 







meegrim is an affection suz generis, and not In any 





lated to referred pain. 
The differences between true megrim and a referred 











headache may be tabulated as follows. 


MEGRIM 








1. The pain follows areas differing =»: 
fundamentally in distribution from follows t 







those of referred pain, 
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2. The pain is a uted wit i 2. The pain is accompanied by more 

t l tend r ] intense superficial tenderness. 
Movement of the head, or any- 3. Pressure relieves the pain, and 

{ produ ’ the } ‘ upstairs without 

&e.) ea p 1 rease in the head- 

ida be } led 1. T headache is never preceded 


t I n D 
I I l a, 
t nbdiyop 


ghly developed visual 
it may be ace mpanied 
ured flashes of 


ly of Peripheral 


out in three 


1) Anatomically—The nerve may be traced to its 
) I st point by a tio1 
2) TI nerve I divided and the restneti rea, 
I 3 } 1 Uh method sl vs solely what 
{ skin pplied by this nerve al For should 
yn of t ipplied by two nerves, division 


he rrinet 


west 


nes 








a. He 


of the 


hgure 


skin anes- 


nn, which may be 


divides all 


fifth nerve and 
I am indebted to 













470 ON DISTURBANCES OF SENSATION 


the roots above and below one single root, and thus leaves 
a sentient field in the centre of a desert of anesthesia 

Let us see how far these methods enable us to trace the 
supply of the main nerve trunks of the head and neck 

The anatomist describes the supply of the branch« 
the fifth nerve somewhat as is represented on fig. 54. T 
ophthalmic division supplies the greater part of the n 
and conjunctiva, the upper lid, and passes up to supply 1 
hairy scalp as far back as the parietal eminence. T 


per lip and 


1 


cheek, whilst the third division supplies skin over the 


second division of the fifth nerve supplies the uj 


part of the lower jaw, the greater part 


portion of the hairy scalp over the tempo 


will re} 
of the 


} 


When the supra-orbital, supra-trochlear, and 
orbital portions of the fifth nerve are destroyed bet 
reach the face the resulting anesthesia is mucl 
extensive than we should expect trom the anat 


description of the supply of these nerves. Bio. 55 
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the extent of the analgesia or loss to pain caused by division 
of these nerves for the relief of facial neuralgia. The loss to 
heat and cold clos¢ ly followed the distribution of the loss to 


painful stimuli, but the loss to touch was less extensive. 


§) 


a 





| rt I ta 11 Tt fitt nel ihere wi » absolute 
Lon 


wnother Ga Mr. Horsley divided the infra-orbital 


division only by following it back to the posterior wall of the 
antrum fig 6 Che loss to pain stimuli consisted of an 

: - . : , 
¢ ceedingly Sinaii patch ove Which sensation was diimi- 


nished, and there was practically no anesthesia to touch. 
[ give a third figure (fig. 57) to show the result produced 
by lividing tl third division of thi fifth nerve at the 


men ovale (Salzer’s operation). Here the resulting 


ugesia or loss to pain stimuli corresponds more nearly to 
the anatomist’s description of the supply of this nerve. 
here was no absolute loss to touch anywhere (excepting 
within the area of the operation scar). But a touch was 
said to feel ‘‘ wooden.” Heat and cold followed the 


distribution of the analgesia. 
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Thus, 

nerve are 
1@ anat 

stimuli is 
lesion. 

If, however, all three 
takes place, and both 
considerably greater ext 
only are divided (compar 

Thus, both the anatomical 
have orave disadvantages. Th 
limits of the functional activity of 
gives us the minimal area supplied by any brancl 

The only satisfactory method of mapping out the supply 
of these branches 1s that adopted by Sherrington. He ha 
been kind enough to allow me to include figs. 59 and 60 o 


tained by him from observations on monkeys, whicl 


yet unpublished. In order to map out the distribution of 


the ophthalmic division of the fifth he cuts the posterior roots 
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1d second cervical nerves, togethe r with 





} } 


the second and third divisions of the fifth on one side. Eight 






more afterwards he finds he can obtain a reflex by 





neching the skin over the area in fig. 59. Thus, this area 





sponds to the whole area supplied by the ophthalmic 





l I the fitth, for all the nerves below have been 














dd ied [1 t vay he traces the posterio1 border of 
the fifth nery vid ull the upper cervical posterio: 
root \ clan t fig. 59 shows how the area of sensation 

nh remains oOversteps the limits described by the ana- 
tomist, or those f t) vunalgesia produced by dividing the 


Fig. 59 and fig. 60, which I owe to Dr. Sherrington’s 


1\dness, also show the upper and lower limits of the second 


third and fourth cervical roots observed by his method. 
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Clinically we possess the means of mapping out the dis- 
tribution of at any rate some of the branches of the fifth 
nerve by practically the same method as that adopted by 
Sherrington. For after dividing the middle and lower 


To show the are 
whole fifth nerve 
monkey, determi1 g 

Compare the right hand drawing of fig. 59 witl 
fig. 58, and the anterior border of the second cer 
posterior border of the anesthetic area on the ri 


divisions of the fifth nerve for facial neuraleia, a sentient 


area is left which represents the supply of the uninjured 
ophthalmic division of this nerve. A comparison of fig. 58 
(left figure) with fig. 59 (right figure) shows how closely 


this area in man resembles that found by Sherrington in 
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the monkey. In the same way the area which remains 
sensitive after division of all three branches of the fifth 
erve (fig. 58) represents the anterior border of the pos- 
r root of the second cervical. 
Now a comparison of the areas in chapter i. with the 
reas of distribution of the cervical nerves and of the 
branches of the fifth shows a difference and at the same 
me a likeness. ‘Thus, Sherrington’s fourth cervical bears 
emblance to my sterno-nuchal area, and his third 
sembles my sterno-mastoid area. 
But although there is a likeness the differences are pro- 
ind. The overlap in the supply of these peripheral branches 
is enormous. Thus, the anterior border of the supply of the 
posterior root of the third cervical touches the posterion 
border of the third division of the trigeminal. 
Thus, the whole large area of the second cervical is super- 
sed on skin already supplied by the trigeminal in front and 
third cervical behind. 
Thus, I think we are forced to conclude that my areas of 
lerness represent some more central nervous arrangement 


un the posterior roots of the cervical plexus and maim 


CHAPTER VI. 
The re tical. 


Wwe have 1) Vv seen that, although the boundaries and 

n of the tender areas are foreshadowed in the distribu- 
tion of the peripheral branches of the nerves of the head, 
these areas represent neither the posterior roots of the 
rvical nerves, nor the three branches of the trigeminal. 
In Part i. of this work [ came to a similar conclusion witl 
gard to the significance of the tender areas on the body. 

[ then tried to show that although they did not represent 
the supply ot posterior roots, they corre sponded to the dis- 
ribution of segments of the spinal cord. One might then 


] 


Suppose that the analogous areas on the head and neck 


segment 
seventh dorsal 
maxillary and 


homologue ol 


here are, however, cert 


on the tae nd 
changes wh 
head in 
The 
masses. 
and finally 
On eacl 


rinat 


inwards fi 

The t 
the tong 
tion with 
posterio} 


Mass pi 


dibular hyoi 


formation ot 
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Now, the sensory supply of the tongu 
he same ne elements that sup] 
he far Tl nter part of t 
‘ i 
VV ul l il t { 
) nt } ) ; c 
. S l DICUSpPI1a hn each 
t } et 1 with ti 
( nec ad Wit! Chie 
} } | } rior pal ) hive 
r larvngeal area 
me ; 
il Cl t l Stl 
ndil ch supplies the fror 
] } 
! | I 
| ped f) +] 
} I t} 
l n 
l I ! 


{ sensory area 
} I | l lol il und bLitragus are 

» toy t Ls ! i\ Lrea 
1) t ley t tl neck tl Matic struc- 
vards to enclose the branchial 
ires 1n f1 ( belong to the head His states 
t the anterior | ler of the sterno-mastoid muscle fairly 
presents t! } nt at which the somatic structures meet 
structures ot! t snterior pa t of the neck (of branchial 

rig 


same line fairly represents the 


of my third cervical area, and we saw ré 


DISEASE. 


rly three separate 


177 
stands in relation 


stands 


LOSI ul] l l- 

neue stands in 
f the nec] und 
Ip] par i the 
ictures deve | pe d 
it of the tongue; 


e sensory nerve 

Ul hnieriol 
is the r rrent 
rch of the aort 
the vessel of th 
wpuial cl the 





anterior border 


vason to believe 
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(p. 457) that the third and fourth cervical areas of the ne« 


} 


behaved like areas of the body, and not like areas 






head and neck. For they are associated witl 





Cé nderness on the scalp, and thus behave ditterently 





any other areas of the neck or face. 





Thus these tender areas of the face and neck seem t 





tain the marks ol the di Ve lopm ntal processes which 





led to the formation of the human head. Further than this 





I do not think we can justifiably go at present. 









In chapter 11. I attempted to show that organs 


thorax and abdomen not only refer on to areas of the b 





} 


but on to areas of the head. 







Now these areas on the body represent the sup] 


segments of the spinal cord. Thus we are tempted 





clude that the areas on the scalp which stand i 






with them represent a similar segmentation of the ce} 





hervous system. 





These areas which stand in relation to the areas 





body lie above the following line.—It starts from the 





] 


the nose, runs upwards, and along the lower border 





bony orbit. Thence it runs with a sloping course upwards 










to a point above the ear. It then dips sharply downwai 

end below the occipital protuberance. } 
There seems to be a fundamental difference between 

areas which lie on the dorsal side of this line to those wl 

lie below it. I cannot help thinking that if there are any 

traces of segmentation in the cephalic nervous system akin 


to that in the spinal cord, we must seek for it amongst 





these dorsal areas of the scalp und not amongst those of 









face or neck. 








Why should disturbances of the thoracic and abdominal 


viscera cause pain and tenderness within the distributi 





the trigeminal ? 
On examining the supply of the dorsal areas of the scalp 







from peripheral nerves we find that they receive branches 





partly from the fifth nerve, and partly from the posteriol 
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ts of the second, and possibly third, cervical nerves 
| ereat bulbar nucleus (so-called ascending nucleus) of 


} 


trl eminal aescel ls uS | Was the second Ct rvical. and 


rio} ts \ i herves 
| I ; vy nucleus tl trigeminal ind 
t f the posterior root of the second 
the sum total must consist ot at least eight primitive 
an to the. lei of posterior roots. Of these on 
] t i cel il, o1 to the first cervical, 
longer has connection with a single peripheral root, 
s partly in fift na partly in the second cervical nerve 
nin six nuclei, corresponding to the 
nto-) l-orbital, fh nto-temporal, temporal 

| ! e head 
O nall hypothetical nuclei received a 
passed into it at its own level. But foi 
ison nae tand, these rami disapp¢ ured 
fibres t] iclei by an indirect route, 
I th I » nerve. Hence thi 
aow \ } lol tion ot the bulbaa so-called 
\ t Da nal viscera which refer into 
} supplied by the nerve whi 
it \ -closso-pharynge il. Now Gaskell has 
ted t that t vagus and vlosso-pharyngeal represent 


+ 
»nnatie 
LLibbie 
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[It is now my pleasant duty to thank thos 





helped me in various ways during this investigat 
My thanks are due to the medical and surgical st 
University College Hospital for the kind way they hav 
mitted me to use their cases. 
l'o the staff of the City of London Hospital for D 
ot the Chest (Victoria Park) I return my thanks 


oly liberal way in which they have allowed 


exceedin 


make use of the cases that came un ler my charge 
house physician. ‘To the Lay Committee of this Hospital 
[ also return thanks for extending my period of office | 


the usual term. 

I beg also to thank the medical and surgical staft 
National H spit il for the Paralysed and Epile ptic (Q 
Square), for permission to use my observations 1} 
Cases, 

My especial thanks are due to the staff of the N 
Dental H split il, for the exceedingly liberal way 
permitted me to use their cases without let or hind 

[ beg to offer my especial thanks to the follow 
men :—'T'o Mr. Horsley, for permission to study his « 
trigeminal neuralgia. To my late chief, Dr. Buzzard, f 


liberality and kindness to me. To Mr. Sidney 5) 


much sympathy and help in the dental sect To M 
Tweedy and Mr. Mareus Gunn for their kindn dau 

the time I acted as their assistant. To my friend, D 
Sherrington, for much he lp and fo permission to em! l 

the results of some of his unpublished work, in this pay 

And, lastly, to my colleagues, the residents at the Vict 


Park Chest Hospital, my thanks are due for much ku 


thought and valuable aid in diagnosis. 













































CAL ANAESTHESIA AS A GUIDE IN THE 
GNOSIS OF LESIONS OF THE UPPER 


PORTION OF THE SPINAL CORD 


STA I.D | 
n | careful analy of s 
| to | d les 1 
ead Chea 5] haps 
} tt I ( l un the exact 
en reached by the study of paralysis 
esthe llow transverse lesions in the spinal 
[It has beet ible to determine the various levels o1 
f the 1 whi re in functional relation with 
le nda } ns the sk nh. Tl is has been 
tly worked out for the lower half of the body and 
} : ¢ 5 , % 
ition to the lower portion of the spinal cord by the 


nd 
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As a further contribution to this subject I propose 
present article to consider the anesthesia produce 
lesions of the Ct rvical segments of tl i 


less difficult since cases are not 


literature and in my Own expr rience to al 


A tew remarks regarding the 


remembered 
adjacent sec 


issue [ron 


; 


only by t 


points of exi 


portions passll 


downward 
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In discussing lesions of the cervical enlargement of 
the cori, authors have usually been contented to describe 


the symptoms produced by destruction of the lower, middle 
| upper thirds of the enlargement, and this is perhaps 
umncie ntly accurate for all purposes Ol diagnosis. Never- 
eless, after the study of the cases here collected I shall 
ttempt to assign to each segment 1ts sp cial function, 
ugh 1t is admitted at the outset, that scientific precision 

er than practical use will be the chief result. 
‘ments of the cord to the 
pines and bodies of the vertebrz is by no means a constant 
[t will be remembered that Gowers in 1884 published 


; ] } 1 


diagram to demonstrate these relations which has been 
epted ever since that time. Growers Says ‘The first 
cervical spines are opposite the origm of the third, 


fourth and filth cervical nerves. ‘The sixth and seventh pairs 


wise opposite the intervals between the fourth and fifth, and 
the fifth and sixth, vical spines respectively. The sixth 


{ 


rvi L Spll corresponds to the origin ol the eighth cervical 


id the seventh cervical spine to the first dorsal 

Thus th cervical enlarg ment f the cord which 

end the origi t first dorsal nerve corresponds nearly 
» the bodies und spine yt the cervical vertebra.” 

While this summary is undoubtedly very nearly correct 

must be admitted that it does not hold for all cases. In 


1891, Kraus called attention? to the fact that fractures of the 


nd seventh cervical vertebrize crushin th cord often 


col 


pl Lu very ditterent symptoms 1n ditferent individuals, the 
the paralysis being by no means uniform, although 
S I the ira ire 18 the same. his fact was confirm d 


Is92 by the series of cases published by Church and 
KMisendrath. [he facts presented by these authors can only 
be explained upon the supposition that in different indi- 
iduals the relation of the segments to the vertebrez differs. 


Quain in the last edition of his ‘*Anatomy ”’ admits this fact. 


(Juain states that the lower limit of the cervical enlargement 
vu 


‘D ft Spinal (¢ 1,”’ 1884, p. ¢ 
Zeitschrift fiir Klin. Med., x 


7 Amer. Jour. Med. Sciences, April, 1892 
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lies opposite the body of the first or second thoracic verteb 
But inasmuch as the thickness of this body is at least 
inch, it is evident that this implies a decided variation in t 
relation of individual segments of the cord 

This variation is also brought 


shown in fig. 1. The position 


roots to the spinal cord in six a 


of these to the spines of 
diagram. It is evident fi 
sion can be drawn 


] ty, , , »t 
dest! yyved in a fract 





TE 


af 


result, for example, of a 

vertebra would be a destruction of 

segment or the third dorsal segme1 

these in different cases. It is evident, the 
Gowers’ statement may be taken as representins 


$., Xxlll., 1889. 


} 
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condition, there are considerable variations in the relation 
between the cord and the spine. 
[here is another fact which must be stated as a necessary 
liminary to the study of anwsthesia due to spinal lesions, 


the fact which has rec ntly been brought out by the inv: stiga- 


Sherrington found, in an attempt to determine the area 


body functionaily related to the various posterio1 


in the monkey, that division of one root alone 
ittended by any anesthesia, and that to determine 
; - * 
S supplied by a single dorsal nerve it was 
» divide at least three dorsal nerve roots.“ 
conclusion to be drawn from Sherrington’s r 
diagram (fig. 2), 1s that every part 


* “thorcc te. 
\ 
| 
| 
' 


KL; 


hR-- ES | 


V  thorcte. 





/ 








486 ORIGINAL ARTICLES AND CLINICAL CASES. 






band of anzesthesia about the body was uniformly at 


from two to four inches lower than the level of the lesion in 






the cord. If, for example, as in my first case, the level 






anesthesia is about the body at the level of the nipples, t] 






is, corresponding to the fifth dorsal nerve, the lesion i 





the cord cannot be lower than the fourth dorsal ne) 






fourth dorsal seement. For were it at the fifth dorsal s 





] 


ment, the fourth dorsal nerve being still intaet would suppl 






with sensibility the skin in the fifth dorsal area. TT] 
of practical importance in determining the position 







lesion in the cord, such as a tumour, and ustifi 





dictum of Horsley, that in removing tumours from tl 





cord the tumour is to be sought from two to fow 







above the level indicated by the line of anesthesia. |] 






confirm this from my own observation in two eases of s} 





cord tumours recently successfully removed, and whi 


be reported elsewhere 





This fact of collateral supply of skin by adjacent 





will also explain the clinical fac 





+1 ] . { 
anesthesia upon the arms in lesions of the cervical « : 






not always uniform. 





With these preliminary observations, I will now 





to relate a number of cases from my own experie! 










from reli uble observel ’ whicn d MoO}) I \ 
] : 


symptoms produced by lesions at va is | 


upper dorsal and cervit vl SegmMehts. 


Case ] Transvers lesion a the f rt/ lorsa Seq 


of the cord. Unusual sympton Re narks. 
: l 





H. D., aged 46, had always been in good health 







present illness, though he had achancre with slight s la 
symptoms of syphilis in 1882. On December 4, 1854, 
any apparent cause he began to suffer from pain in his back, a 







the next day he became suddenly paralysed in legs and body, lost 
i 


sensation below his navel and lost control of his bladder and 






, 
it had remained up tot 





rectum. The condition of total parapleg 





time I first saw him, in consultation with Dr. L. A. Sayre on 






October 24, 1888; and remains at present (1894). His condition 






on October 24, 1888, was as follows :— 
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He lay upon a smooth, hard bed, totally naked, and apparently 
in considerable pain, an 1 was turned every ten minutes from one 
side to the other by his attendants, by being lifted on a sheet, as this 
vas the least painful method. The pain caused by the dorsal 

sition was too great to be endured. His pain was referred to 


1e spine at the fifth dorsal vertebra. There was no deformity 


, but he was extremely tender to touch, and to a hot sponge 
un area three inches wide the centre of which was at the fifth 

iors spin He was accurate in all his statements. 
S ution. —There was a condition of absolute anzsthesia 
uch, temperature, pain, and muscular sense, below the level 


} 


. line extending round the body at the level of the fifth dorsal 
yine. This line did not follow the course of the fifth intercostal 


sp but in front was just opposite to the level behind, being 


( 





it an inch below the nipples. It was not an absolutely 


straight line, however, appearing to dip down a little behind on 
the left side. (Fig. 3.) Above this anesthetic line there was a 


ne of very intense hyperesthesia of three inches in width, its 
upper limit fading off into that of normal sensation. The hyper- 
esthesia was so extreme that any touch was painful, and hence he 
uuld not allow even the bed clothes to cover his body, and he 
iys lay naked in a very hot room. The sensation of all parts 
above the hyperesthetic area was perfect. Whenever he was 
touched at any spol the anesthetic area he felt pain in the back 
at the fifth dorsal vertebra. This statement was repeatedly con- 
firmed. A touch or prick on the foot or abdomen was felt in the 
back but not at the point touched. 
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Motion was absolutely lost in all m 
legs below the fifth dorsal vertebra. 


AND 





CLINICAL 


CASES. 


iscles of back, bod 


{t was perfect in the 
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\ abnormal 
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the observations of Church and Ejisendrath 
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yal of Medical Sciences, April, 1892). in five cases, and also 
Head’s statement. 


Secondly, the patient, though anesthetic below this line, 


felt any touch or pain in the anesthetic region at a spot in 
~. A 
f Bed 
\ 


# 


“clo 
f 
2 





A 
4 
i, 
f : —— 
| 
- t 
EU \Nd : 
5S “= Lig - 
> a 
a ees rie 
D Sit f “I lJ] 


he back at the level of the lesion. I have observed this 
uptom in several cases ‘of transverse myelitis, though ] 
do not recall any special mention of it in the literature. 
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The impression sent inward from the skin evidently travels 





up the cord to the level of the lesion; there sets up an irri- 






tation which is then referred erroneously to the lowest area 





in which sensation can be felt, viz.: to the hyperzsthetic 




















area just above the lesion. The explanation is the sam 
given by Head in chapter vi. of his article, and long ago 
offered by Dana in his article on ‘* A Clinical Study of Neu- 
raloias and of the Origin of Reflex or Transferred Pains.” 
New York Medical Journal, July 23 and 30, 1887 Suc 
referred sensation would not be possible in a cas: 
destruction of the cord, and hence like the loss of 
may be of value in diagnosis. 

Thirdly, the absence of rigidity and contraction in the 
legs after nearly four years of total paraplegia in spite of 
increased knee-jerks, is in my experience exceptional. 

It is common to find a flaccid paralysis after total lesions 
of the cord which destroy the gray matter in its ent 


lenoth, and thus remove the tonic influence of the spinal 


centres. It is also possible to have a flaccid paralysis i1 
muscles below a transverse lesion of the cord which entirely ' 
destroys a single segment, but under these circumstances 

the absence of knee-jerks (as first shown by Bastian) estab- ? 
lishes the diagnosis of a destructive lesion. | 


In my case the knee-jerks were not lost, and the con- 
dition of sensibility just mentioned, proved that a total d 
truction of the cord, or a complete transverse lesion had 
occurred. I cannot offer any explanation for the facts, | 


think they should be put on record. 





Case II.—Fracture of the seventh cervical vertebra, 





crushing the first dorsal seqment of the cord. 







7 


Bruns has recently? published a very careful record of 






case of traumatic lesion of the spinal cord by a dislocation 





of the last cervical upon the first dorsal vertebra 










It must | 
ference of visceral pain to surfa f the body are to be f l this remark 
able article of Dana wl I 5 appar 

hich is here reproduced, (Fig. 4.) 
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the first dorsal and lower part of the eighth cervical seg- 
ments. 

The symptoms observed were as follows: complete 
flaccid paralysis of the legs, with loss of knee and ankle 
flexes and of all skin reflexes; paralysis of the body 
muscles, paralysis of the small muscles of the hands and of 

long flexors of the fingers on both sides, with atrophy 
1d reaction of degeneration. Complete anesthesia up to 

‘ond rib and to the spines of the scapule; above 
the body and on the upper extremities hyper- 


esthesia and pains, but no anesthesia (Fig. 5.) Com- 





| 
) 
vo 
Ory 
Fi ) 
I \ dor 
plete paralysis of bladder and rectum, with retention. 
Purulent cystitis Priapism. Contraction of pupils and 
ng of the palpebral fissures; bedsores; cedema of 
egs, with trophic disturbances of the skin and joints. 
dition cha | slightly up to the time of the pa- 


nt's death, which occurred 104 days after the injury; 
there being a partial return of sensation as low as the fifth 
D on the body, a subsidence of thi hypera sthesia of the 
s, a return of pupil and lid condition to normal, and an 


vement in the motion of the fingers. 
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Remarks.—In view of the fact already established by 
Reid that the second dorsal segment may lie under th 
seventh cervical spine; and in view of the fact that recovery 
of sensation and motion in the arms and hands is inconsis- 
tent with a lesion of the eighth cervical segment, I am in- 
clined to suppose that in examining this cord, Bruns 


erroneously located the lesion, and that it lay one segm 


lower than he supposed. This is the only expla 


which enables one to bring the facts into harmony with 


very numerous cases observed by others. 


Case III.—Hemorrhagic myelitis after 
lowe Yr Ce rvical seqiments. Se nsory and motor Syn 


+ Tt} 


Bruns reports’ another case of injury of thé 
lowed by softening, with hemorrhage in the low 
the cervical enlargement. The softening iny 
seventh and eighth cervical segments in their entire ext 
the sixth segment was a little softened in its central region ; 
the first dorsal segment was normal. The symptoms wer 
total paraplegia with loss of knee-jerks, and paralysis of 
bladder and rectum. The paralysis involved the hands, 
there being total paralysis of the fingers, and of the long 


' Deut. Med. Woch., 1889, vol. xv., p. 984. 
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flexors of the wrist and weakness of the long extensors. 


Pronation and supination were good and elbow motions un- 
impaired. The anesthesia was total up to the level of the 
umbilicus and partial from there to the level of the second 
rib. (Fig. 6. \ll sensations were lost in the ulnar half of 
the upper extremities on both dorsal and palmar surfaces, 
while perfectly preserved on the radial half. The patient 


da few days after the injury. 


Case a ‘i Fr (cture distocation of seve nth Ce rvical verte- 
bra, crushing the spinal cord at the eiqhth cervical segment. 


Vot rand sensory syn ptoms., 


Herter reports’ a case quite similar to the last one which 
may be summarised as follows: \ fracture of the seventh 





cervical vertebra with dislocation forward of the sixth. The 

rd was crushed at the eighth cervical segment and softened 
ut the seventh segment, contained numerous hemorrhagic 
foci which extended into the sixth segment being surrounded 
by inflammatory cells. The fifth segment was fairly healthy, 
though showing some inflammation. The paralysis in this 


case involved the legs and body, and the muscles of the 


Jour. Nerv. and Ment. Dis., June, 1891, 
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hands and forearms, but those of the arms and the supi- 
nators and pronators were exempt at the outset. After a 
few days the pronators were paralysed, and the triceps and 
biceps became weak. In the paralysed muscles electric 
reactions were greatly diminished to both currents in fiv 
days. Reflexes absent except the cremasteric. The ar 
yf aneesthesia, is shown in the diagram. (Fig. 7.) It involve 
the inner side of both arms and hands, and along its out 
limit there was a narrow line of hyperesthesia. 


Case V. —Myelitis of the cervical region with un 
sensory disturbances. 

A girl 13 years old was suddenly seized with paralysis 
of arms and legs and of the sphincters during the course of 
typhoid fever, from which she died within a month of th 
onset of the paralysis. The symptoms observed were para- 
lysis of all four extremities with the exception of the muscles 
of the upper part of the arm, deltoid, biceps and spinators 
beingexempt. The knee-jerk was lost upon left side. Ther 
was no anesthesia to touch, but sensations of pain and 


temperature were entirely lost over the left side of the body 
up to the level of the third rib, and upon the inner sides 


the arms as shown in diagram. (Fig. 8.) There was a small 


t Williamson, Lancet, January 21, 1893 
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cion of hyperalgesia across the right side of the body and 
ack. 
The diagnosis was made of a hwemorrhage in the cord, 
1 from the resemblance of the anesthetic condition to 
occurring in syringomyelitis, it was supposed that the 
iy matter only was affected. 
Autopsy showed an acute myelitis without haemorrhage 
1 the first dorsal and eighth cervical segments of the cord, 


specially upon the right side. 


Case VI.—Fracture dislocation of the sixth vertebra, 


ish ld the ( 7, l Ce rvic ul Seq nue nt, Motor and Sé nsory 


[The followin iteresting case has been carefully re- 





The patient fell and dislocated the sixth cervical verte- 
which crushed the eighth cervical segment and caused 
softening of the seventh cervical segment with hemorrhage, 
which extended upward within the central canal to the 
ipper limit of the sixth segment. This condition was found 
at the aut psy m ide two days after the accident. 
The symptoms immediately after the accident were com- 


Nerv. and Ment. Dis., January, 1890, 
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plete paralysis and anesthesia, with loss of all reflexes, « 





cepting the left plantar reflex below the level of the arm- 
pits, the hands being noticeably weak but not paralysed 
Ten hours after admission the condition of sensation w 
carefully determined by Dr. Herter, and is shown in fig. 9 
It will be noticed that on the right side the anesthesi 
involved the palmar surface of the little, ring, and muiddl 
fingers, and of the third phalanx of the index finger; on t 
dorsal surtace it involved the little and ring fingers with 
second and third phalanges of the middle finger. On 
left hand the little and ring fingers were involved on | 
surfaces, and the muddle finger on its dorsal su 
cluding the first phalanx and the index finger at its dé 
top. The anesthesia of the b May Was V-shape | 

and passed across the back at the seventh cervical vert 
There was hypervesthe sla above this level 

behind. Deep and superficial reflexes were absent. 

was retention of urine. 


Within a few hours of the accident the paral 


extended and eventually involved the muscles of b 
the tlexors and extensors of both wrists and the trice) ) 
There was slight loss of power in the } nators and suj 


nators, and in the biceps and pectoralis maj B 
were abducted with forearms flexed and supinated ne rly 
the position described by Thorburn. The rapid extens 
of the paralysis and death from respiratory failure w 


ascribed to the extension of the haemorrhage upward 


sixth segment. The sensory 
same from the first, was ascribed to the lesion 
Sé venth Ce rvical segment. 

It is not hecessary to cite further cases, ult] iol 
number collected by Thorburn,? and by Chipault*® and | 
White* might be offered as additional proof. It is to b 













The f 


ng cases may b rel i to Bast , We ( a 


London, 1890, vol. Ixxiii., p. 152; Raym 1, R e N , 1893, N 
5 and 6; George Preston, Med. } 1893, M is; H D 
Deut. Zeitschr. fiir Nervenh rt, 1893, iv Ky = hr, fiir 


242 
020. 





**« Surgery of the Spinal Cord.” 


+« Ta Chirurgie Médullaire.”’ 





‘‘ The Surgery of the Spine.” 
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noticed that in none of these cases did the lesion destroy 


the sixth dorsal sx oment. 
iter suriace 


nesthesia. 


none of these cases was the 


In 


of the hand and thumb and arm invaded by 


In the following cases the sixth dorsal 


ove a. 


Cas VIT.—Dis ution and fracture of sixth cervical 
r rus J ervical cord. Hamorrhage in the 
\ sory a Lv ror synupt NUS, 
FY. 1 46, was brought to the Presbyterian Hospital 
Nov be 19, 1592, suffering trom a fracture of the 
vertel due to a fall. There was tenderness 
p. = ! U! und sey th Spin und a pro- 
in Hi is totally paralysed below tl 
| pal lly pa ilyzed His urine 
ne On the next day, when I examined him, the 
( l present 
P uld n move from the dorsal decu- 
| 1 to 1 ve his head were too painful and 
His arms were abducted, fore- 
ls pron 1, hy on his chest, in th 
bed Thorburn as <¢ racteristic of lowe 
|] Volu y s to produce these positions 
l be } | He could 1 nd his f irms, but 
1 fii und suy them ull motions in the wrists and 
| pon the left side and on the right 
th being a sheht flexion and 
muscle but none of the intrinsic 
s of t] } 
t pa ilysis I the respiral ry thoracic 
s, all being diaphragmatic. He could not 
s abdon scles. His legs were totally para- 
land r 
Reflex Kp stric refl ‘ .bsent Abdominal and cre- 
reflexes und normal. Knee-jerks slightly 
rated. N nkle clonus 
Sensat There was total loss of all sensations in 
t and att sides up to a line about the body at the 
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level of the seventh rib, and very marked diminutio) 
sensations up to the level of the nipples, gradua 

into normal sensation at the level of tl 

space. It was not possible to test 

as he could not be moved. 


sensibility to all stimuli was 


arms, its extent being less on the 


left one. The inner sid 
were quite anesthetic, 
and arms seemed t 


the wrists, this 


and forearm than on the lef 
deltoid region was reached 


cotton wool as keenly as 1 

pear to be any well defin 

over the region on the chest above 
sensibility he seemed to feel pain more acut 
face. Touch, pain, and temperature senses 
impaired. 

Bladder and rectum were not under voluntary 
The urine was retained and had to be drawn by 
Partial priapism existed. No attempt was mad 
his rectum. 
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he pupils reacted slowly to light and in accommodation, 
pu ; 


but did not dilate when the neck was irritated. The lids 


e not as widely opened as they should have been. It 


was thought that the cilio-spinal centre had been affected. 
His mind was clea » to the time of his de ith, which 
red about thirty-six hours after the injury; his con- 


relmalnin I Sain \) attempt was made to 


‘. DB ee i ! nd ippearance of 
{ : } S mad photographs I 
Ss pre Dr. Pov ‘lates L. and II 
) LISS col ! I famine of th 
nd ired, and there wa 
| betw n the 
| s, and betw 1 the bod 

\t s point tl cord 
: \I pical ¢ mMinat n 


I ip, as well as the 
} } } Lore 4 ( 1vres 
l Diaby elMor- 
t | ray matter ol 


t t na iateral Lunn) Ol white 
f 
S Uy] t seoment crushed, to the 
seom } aisintegration und hemorrhage 
ind t ul xv half of the left posterio 


y T Ul Surtace ot the ec rd. 
In the sixth segment the same appearauces were found, 
but in the fifth the tissues were normal. 


VOL. 





AVII. 
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Passing downwards to the dorsal region of the cord, in 
the first dorsal segment a displaced mass of white matter 
was noticed replacing most of the gray matter of the lef 
side and surrounded by a zone of 
right side there were 
through the gray matter, and apparentl) 
mass of white matter in the base of 

In thes cond dorsal 
was similar to that 1 


smaller. 


hzemorrha 
found, th 
Below 


" } ] 
nhorinal 


th aut 
And the 
» cited in confirmati 


tt on the ulnar side « 


| 
hands, the anzsthesia in my 
l 


hands were both totally anzsthetic. 
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Case VIII. — Caries of cervical vertebra. Brown- 


\ girl of 15, previously in good health, noticed in 


\ugust that her neck was becoming stiff and painful on 
mi. The pain was in the course of the great occipital 
s, and by October her head had become so rigid that no 
4 passive motion of the neck was possible. During 
Y er Weakness l l irms, esp cially in the left arm, 
1d yn t left | ilso Decame Weak. She was sent 


clinic on October 22, and then presented the follow- 


] 1 


slightly to 


| + ] + 
levated, and passive motion was 


Lt l l l » muscles of t n us 
\ l Spin \ l Wil ( l potu 
I t rth and ( ical 
t i ack of th 1 nx 

I 
n lL oy t back of the head was a 
SV1)} , bul Was not associated with pniies- 


Che left upper « nity was partially paralysed, all 


b ipaired ; those at the shoulder 

nts t 1 those at the wrist and fingers. 

, 1otion of t sible, it hanging helpless. 
J is of th 1 W very weak, extension being 
we > «th l W S n | { upon the trin 

\ . 4 l b noved he had no grip 
i tl \ e greatly Love- 


[ left low tremity was weak, both at hip, knee 
ikie JOINTS, und t tendon reflexes were much exagve- 


; _ . ; . 
l Ibe sei tl Was normal; thats, the same as 1h the 


T rivht ipp eXtl nity Was freely moved, but was 
arkedly anzsthetic up to the shoulder. Tactile sensations, 
isations of pain, heat, and cold were not perceived by any 
romptly, as accurately, or as intensely as in the 


ing part of the opposite limb. There was m urked 
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ataxia of movement in the right hand when her eyes were 
closed : and the perception of its position was less rapid and 
accurate than on the left side. ‘There was no motor paralysis 
and no increase of tendon reflexes. 

The right lower extremity was not paralysed, the kn 
jerk was normal, no ankle clonus was obt uned. The same 
kinds of anesthesia were found as on the right arms, though 


sensations were rather bette) in the | 


ywer than in the up} 
extremity. The area of anesthesia is shown in fig. 

The gait was muchimpaired. She staggered 
and walking, with a tendency to fall toward th« 


he reyes were close d, and he r valt Was at cide dly 


The control of the sphincters was somewhat im 
She had to wait a long time before her water would pass, 
und a loss of voluntary control of the bladder soon ensued, s 
that a catheter had to be used. 

There was no hyperesthesia of the paralysed side and n 
band of anesthesia about the trunk on that side. 


By the end of November, all of the symptoms | 


increased in intensity, the paralysis of motion of the left sid 


being complete, and the anesthesia on the right side being 
increased; she was unable to sit up or to control hei 
sphincters. She had distressing attacks of dyspnoea. 
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It is a case of sarcoma erowing upon and invading 


cord upon one side, beginning at lower cervical an 


dorsal seements, and extending gradually to other seem 


As the sarcoma grew the anesthesia increased in extent 


Case TX. Tume ur of the low er 


cord with progressive ana sthesia. 


Male, 29, began to 
the ulnar side of 
which was attended 
tended to the entir 
then to the ulnar side 
to the ring and middlk 
ta eS Ol Lie 
ot the tf 


} 


thetic 


which } 
Parall 
cradual e3 
degt hel uti 
hypoth nal 
then the long 
ot the fore 
rigid bef 

deg nerati 

muscles of the arm became involved 
the supinator longus and the deltoid ; 
and shoulder muscles became 

noticed that the right palpe 

right lid drooped and that th« 


having developed in the chest. 


Ross and Herter, 
interesting to note that 
cord the symptoms wet 
fact was noted in a case 
fully reported by him 
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a small sarcoma lying upon and 


extending up as 
as the third 


cervic ul and 


i by Invasion 
and median 
the exact 


advance of the 
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CONCLUSIONS. 
There are a number of interesting facts to be drawn from 
the study of the cases here collected. 
First, as to the distribution of anesthesia in lesions 
the cervical enlargement of the spinal cord. By combining 


the diagrams already given with numerous other diagra 


Diagram to show 


different segments of t 


published by Thorburn and others, and comparing th« 
results with descriptions of numerous cases collected by 
Chipault, White and other surgeons, it 1s possible to pro- 
duce a schematic diagram such as is here pre sented demon- 
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strating the areas of skin upon the arm which are related to 
the various segments of the cord between the second dorsal 
und the fourth cervical. (Fig. 12.) 

1) The first area is a narrow one upon the inner side of 

the arm and forearm extending down to the wrist but not 

olving the hand. ‘This includes a small zone both upon 

e dorsal and palmar surfaces of the arm and forearm, but is 

ite narrow. While itis probable that the upper portion of 

s area 1n the axilla is related to the second dorsal nerve, 

is Head maintains, | can find no exact lesion of the cord 

1 to the second dorsal segment and associated with 
limited anwsthesia to prove this statement. 


here is a case reported by Charcot! in which a bullet 


| involved the first dorsal nerve only, and in which a 
Lie illa remained sensitive ; the other parts 
1ded in area number one being vnesthetic, but as ho 
tion of the « 1 was made in this case the conclusion 
ron more W ht than that which might 
Vn troma kK! wled olthe anatomy ol the intercostal 
| nery \ number one corresponds to the first 
ment 


} 


2 he second area includes the ulnar side of the hand, 


both palmar and dorsal surfaces, the little finger and one 


the ru nM 4 [Ita » includes a narrow strip of the 
ipon the dorsal and palmar surfaces of the arm up to the 
ae IS } ved | the tact that when lesions Invade 


chth cervical s ment of the cord the zone of anzsthesia 


front and bacl f the arm and forearm is decidedly 
1d thal when tne first area alone IS ahvesthetic. It 
ffords also a confirmation of the statements of Sherrington 


that there are no isolated patches of skin entirely separated 
the body related to the sensory nerves The second 

l corresponds to the elghth cervical sé oment. 
}) The third zone extends to the middle line of the 
Idle finger, includes the middle of the palm and back of 
the hand, and runs up the centre of the forearm and arm on 


surfaces This corresponds to the seventh cervical 


irch. de Neurol., 1891. 
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cone ineludes the 
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[his correspol ds 
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wnt p 


will be remembere¢ 


affects all the fin 


hnever se ] 
anwsthesia extended as high as into t 
limited by a line drawn around the elbow 
middle of the arm. 
Lastly, the area of anesthesia occurring 
conditions is different from that described as occurring in 


spinal lesions, for there is never the patch of normal 
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and in 
known that the neck 
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that the 
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ich as may be pro- 
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th sides. 


But when the lesion has been 


ive been noted by a number of observers. 


1as described them in a numbei ot cases of trau- 
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matic injury of the cervical cord due to fracture of th: 
seventh cervical vertebra. 

Ina case of unilateral compression yf the cord by a fracture 
of the seventh cervical vertebra which | recently saw with D: 
Bryant, at St. Vincent's Hospital, these symptoms were v 
noticeable upon the left side. I believe with Kraus that a 
more careful observation will reveal the existence of th 
symptoms on both sides in all cases of a crush of the lower 
part of the cervical and upper dorsal region. 

Thirdly, a careful study of the cases here collected 
furnishes additional evidence in regard to the localisati 
the motor functions of the spinal cord. This serves to e 
firm very fully statements made by me in 1884,’ and ag 
in 1888,*° in regard to the representation of the various 
muscles of the upper extremities in different segments 
the cervical region. 
In the articles alluded to, it will be found that ev 


muscle is assigned a representation 1n more than on - 


ment of the cord, and this fact has been accepted 
Mills® and by Kaiser.! [t is well-known that th groups 
of cells in the anterior horns of the cord have a consid 
able extent vertically, so that some groups are long enou 


to reach through two or even three segments and but very 
few groups can be said to be situated in one segment only 
But inasmuch as these groups of cells govern individua 
muscles, aS we must believe in view of the facts know: 
regarding anterior poliomyelitis, it is evidently a mistake 
to assign the representation of single muscles to singh 
segments. [ cannot therefore adopt the arrangement 
proposed by Thorburn’ and copied by Collins,’ in which 
individual muscles are assigned to single segments. 
: 


If cases such as these here collected are carefully studied 


it will be found that a lesion limited to one segment rarely 


paralyses any muscle completely. If, however, the lesion 
' Amer. Jour. of Newrology, August, 1884 
* Amer. Jour. Med. Sci., May, 1888. 
‘C.K. Mills, Therapeutic Gazette, May and June, 1889 
‘O. Kaiser, Die Functionen der Ganglien en des Halsmarks, Haag, 1891 
> Loc. cit. 


® New York Medical Journal, February, 1894. 
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extends through two or more segments the paralysis is com- 
plete. Or, if a lesion is a progressive one extending either 
pward or downward, it will be found that the muscles will 
be paralysed in greater and greater degree as the lesion 
extends. These facts are only to be explained upon the 
theory that individual muscles have a considerable vertical 
epresentation in the cord, and this as we have already seen 
! esponds to the anatomy ol the groups of cells. The 
following table, therefore, presents the facts in an accurate 

lanner. 
[ am quite prepared to admit that the vertical extent of 


lividual groups of cells may vary in different individuals. 


Thus in eases carefully studied by Beevor and_ by 
Johnson, the lesion, though involving the sixth cervical 
ment, caused no paralysis of the biceps; while on the 
hand, in one of Herter’s cases the biceps was 


idedly involved by a lesion of the sixth segment. It is, 
herefore, probable that the representation of muscles is not 
lways the same in different cords. The table, however, 
iy be considered as fairly accurate because it combines 
large number of facts derived from the study of very 
| iny cases. It is, perhaps, more accurate than the earlier 
ubles. In recent cases care has been taken to examine the 

lysed muscles electrically, and the existence of the 

ainly a positive proof 
1¢ muscles have been 


In conclusion, I think it may be stated that the sensory 
ind motor functions of the cervical region are now as well 
determined as those of the lumbo-sacral region of the spinal 
cord. 


The plates show the disintegration of the spinal cord at 


eighth cervical segment, and the hemorrhage into the 
ord in the ss ements above and below it in Case VII. 
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t s ut Sint pre! the result of at I 
vatio rough t erous districts of It Its avowed 
partly t t erest of the writer's German colleague 
y neur cists, partly to contribute something to the. id 

t y of a | \ e to think that t book will a e 
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\ spitals l lms Lhe etiology of the : is to b 
traceal S {fm but this wlil only du Ci it 3s 
s it Italian dou oft tl ( is th ma 
oes not V 118 therefore easy xposed to dan es 
gy ite apparently gives rise to the disea his is 
re ey the fact that it prevails mostly in years of bad 
V in wi I 1s it before 1 1s ripe nd 1s gathered whil 
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of pel I Ihe various predisposing causes are next brie 


lded to, and f aifferent forms in which the disease mantfests itself, 
its Various stayes are also considered, the first, in which the symptoms 
y premonitory, a second characterized mainly by cerebral or 

i Gistburba Ss and psychical changes, and a third or cachetic state 


tS Varlous } ises. The rest of the book is devoted to the s ttlng out 

nical symptoms of numerous cases and the morbid inatomy or 

veral, In conclusion, the curiously symmetrical changes in the spinal 

cord ¢ , t affecti both lateral and posterior tracts, and closely 
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resembling the condition of the cord recently describ 
anemia. These changes are fi i ' 

while a successful collotype 
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give completeness t 
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of connective tissues, res 

a sequela of this disease. 
cummatous infiltration may occult 
tion of the nerve fibres (syphilitic | 


se . 
Phe pathological anatomy ot 


and his observations confirm in the main 

He distinguishes between purely senile chang: 
central canal and pigine ntation ot 

characteristic of the disease. ‘I'l 

and begin as endo- and periarteritis 

tive tissue of the cord, and indirect 

Lhe cervical and lumbar enlargement 

the posterior columns and crossed pyramid 

of the cervical region may probably explain th 

the upper limb and neck muscles; whi! periarterial 
medulla might cause the characteristic Cisturbance of 
details, however, reference should be made to the origiu 
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